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1	Introduction
[bookmark: _GoBack] In RAN4 93 meeting, the following was agreed [1]: 
Agreement
· FFS whether to define Rel-16 NR-U HO requirements for scenarios with PCI collision for neighbor cells deployed in CCA carriers. 
In this contribution we discuss the need to introduce such requirements in NR-U handover.
[bookmark: _Hlk7682270]2	Discussion
NR-U is expected to operate in different scenarios, with and without licensed carrier support [2]:
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 
· NR-U SCell may have both DL and UL, or DL-only.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Scenario C: Stand-alone NR-U
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band
· Scenario E: Dual connectivity between licensed band NR  and NR-U 

 In scenarios A, B, D and E, it is expected that NR-U operates with either carrier aggregation or in dual connectivity with licensed carriers, i.e. with operator deployments. However, in NR-U scenario C, stand-alone operation, there might be cases in which deployments are uncoordinated. These cases could, potentially lead to PCI collisions in the unlicensed spectrum, and e.g. UE may perform measurements from cells that belong to different PLMNs from that the UE is registered to. This discussion arose in RAN4-93 from the documents submitted in this meeting and in previous meetings[4][5], in which it is proposed to introduce a SIB reading time during cell re-selection and handover procedures to overcome the aforementioned issues.
At this point, it is worth noting that PCI collisions/ confusion and cell re-selection measurements from cells from different PLMNs can also occur in licensed spectrum, in case of poor network planning or in borders between countries for example. Regarding cell re-selection in case the best cell belongs to a different PLMN, RAN4 has not defined any new requirements for this in Rel-15 and no extra time for reading the SIB during the UE measurements has been defined. Possible PLMN verification occurs after the UE has re-selected to a given cell. 
Additionally, it should be noticed that there are mechanisms that can be used by the network in identifying PCI confusion, such as ANR (automatic neighbor relation) function. 
PCI collisions during handover may also happen in licensed spectrum. 
ANR function enables the network to identify PCI collisions.
RAN4 Rel-15 does not define specific extra time for reading the SIB due to possible PCI collisions.
Regarding the impact on cell re-selection in unlicensed spectrum, RAN2 has already defined a mechanism to handle the case in which the strongest cell belongs to a different PLMN. In this case, the UE is allowed to read the system information of the non-strongest cells. It will consider that frequency to have the lowest priority for reselection during 300 s if at least 2 cells belong to different PLMNs. Additionally, in order to minimize the probability of the UE measuring a cell that does not belong to the registered PLMN, RAN2 has defined a whitelist, that enables the network to restrict which cells are to be measured. No action from RAN 4 is needed in that case, since the procedure of checking the PLMN occurs after the UE has re-selected to a given cell (after the idle mode measurement, whose requirements are specified by RAN4), as it is in baseline NR Rel-15.
Regarding the issue with PCI collisions/ confusion in unlicensed spectrum, which might impact the handover, RAN2 has also agreed that: 
 RAN2 Agreements:

We will support whitelist

RAN2 107 bis Agreements:
1. No additional mechanisms are introduced to help the UE find and identify NR-U target cells. The existing/agreed whitelist/blacklist configuration and CGI reports are considered sufficient.
1. No additional mechanisms are introduced to address PCI collisions in Rel-16.


RAN2 has introduced a whitelist mechanism to address the PCI collisions occurring in unlicensed spectrum. 
RAN2 has agreed that no additional mechanisms are introduced to address PCI collisions in NR-U Rel-16.
Regarding the needs to obtain the system information of the neighbour cells to avoid the ambiguity of the correct target cells during the HO decision and request proposed in  [5], we believe that it would impose and unnecessary measurement burden on the UE to obtain the PLMN of all neighbour cells. Additionally, the network has other means to avoid PCI collisions, therefore we propose:
There is no need for RAN4 to include an additional time for SI reading during handover.
RAN4 to adopt the same approach for unlicensed spectrum, as in licensed spectrum, and do not define different requirements for handover cases with PCI collisions.

3 Conclusion
1. PCI collisions may also happen in licensed spectrum. 
ANR function enables the network to identify PCI collisions.
RAN4 Rel-15 does not define specific extra time for reading the SIB due to possible PCI collisions.
RAN2 has introduced a whitelist mechanism to address the PCI collisions occurring in unlicensed spectrum. 
RAN2 has agreed that no additional mechanisms are introduced to address PCI collisions in NR-U Rel-16.
There is no need for RAN4 to include an additional time for SI reading during handover.
1. RAN4 to adopt the same approach for unlicensed spectrum, as in licensed spectrum, and do not define different requirements for handover cases with PCI collisions.
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