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1. Introduction
At RAN2#109 there was an email ([AT109e][117][PRN] Cell Selection and selection aspects) discussion with the following question without a conclusion:
Question 4b: Do you agree with the following for licensed spectrum: 
[bookmark: _Hlk37270572][bookmark: _Hlk37329949]For a UE in SNPN AM, if the highest ranked cell or best cell according to absolute priority reselection rules is a cell which is not suitable due to not broadcasting the registered or selected SNPN ID, the UE shall not consider this cell as candidate for cell reselection but should continue to consider other cells on the same frequency for cell reselection. 

This issue was then addressed in an email discussion [Post109e#18] [1] and the outcome was that 11/15 companies “have the view that in licensed band the exclusion of the frequency for SNPN case should follow the PLMN case (if the highest ranked cell or best cell is not suitable due to not broadcasting the registered or selected SNPN ID, the UE SHALL not continue to consider other cells on the same frequency for cell reselection)”.
Furthermore, it was proposed that “it should be discussed whether the concerns and comments above are not so strong that would require to select another approach”.
In this contribution, we provide arguments for our position to disagree with the proposition and propose scenarios to fuel discussions concerning the potential need and ways to modify the UE in SNPN AM.
 2. Discussion
For PLMNs, the UE does not consider any cell on the frequency for 300s if the highest ranked or best cell is not suitable [2].
Indeed, selecting a non-highest ranked cell in a frequency will lead to inter-cell interference with the highest ranked cell and overall poor network performance.
Observation 1: (Re)Selecting a cell that is not highest ranking will lead to inter-cell interference, which will impair the network as a whole 
Proposal 1: If the highest ranked cell or best cell according to absolute priority reselection rules is a cell which is not suitable due to not broadcasting the registered or selected SNPN ID, the UE shall not consider this cell as candidate for cell reselection and shall not consider other cells on the same frequency for cell reselection and shall keep searching for a suitable highest ranked cell in another frequency according to absolute priority reselection rules. 

For PLMN, operators control all the cells in a frequency band so there is no scenario where a suitable cell is not the highest ranked cell. 
However, in the case of SNPN, a frequency can be shared by many SNPNs (i.e. RAN sharing), and some cells could be stronger than the one broadcasting a suitable SNPN ID.
Observation 2: The most suitable cell may be in the highest priority frequency but not the highest ranked cell in this frequency.

We see different scenarios where choosing a non-best cell would be harmful, preferable or necessary:
· Scenario 1a: The highest ranked cell is located near (e.g. in the same tower) a suitable second highest (or lower) ranked cell and there is another highest ranked cell that is suitable in another frequency but with slightly weaker radio link quality than the first one.
· Scenario 1b: The highest ranked cell is located near (e.g. in the same tower) a suitable second highest (or lower) ranked cell and there is another highest ranked cell that is suitable in another frequency but with much weaker radio link quality than the first one.
· Scenario 2a: The highest ranked cell is located far from a suitable second highest ranked cell and there is another highest ranked cell that is suitable in another frequency but with slightly weaker radio link quality than the first one.
· Scenario 2b: The highest ranked cell is located far from a suitable second highest ranked cell and there is another highest ranked cell that is suitable in another frequency but with much weaker radio link quality than the first one
Scenario 1a favours not considering the non-highest ranked suitable cell It is a typically the case in legacy PLMN where a single operator controls all the cells in a frequency. In this case, if the UE in SNPN AM considers and selects the non-highest ranked suitable cell in the first frequency, it will cause inter-cell interference for a negligible gain in service quality since the highest ranked cell in the other frequency only has slightly lower radio link quality.
Scenario 1b favours considering the non-highest ranked suitable cell. It corresponds to a small SNPN cell close to a large PLMN cell (or a stronger SNPN cell with the next closest suitable cell far away) where RAN sharing is being used. In this case, if the UE in SNPN AM considers and selects the best suitable cell in the first frequency, it will cause inter-cell interference, but the other solution will lead to poor service and high battery consumption
Scenario 2a favours not considering the non-highest ranked suitable cell. Like Scenario 1b, it assumes RAN sharing (or poor frequency reuse). In this case, it would be possible to mitigate inter cell interference, but it would result in limited gain (the other suitable cell only has slightly weaker radio link quality) when another simpler legacy solution with no drawback is available.
Scenario 2b favours considering the non-highest ranked suitable cell. It is a corner case where there is a trade-off between adding complexity with inter-cell coordination and following more straightforward legacy principles could bring substantial gain, since inter-cell interference could be mitigated and choosing the highest ranked cell in another frequency with much weaker radio link quality would lead to poor service quality and high battery consumption.
While these scenarios individually give a clear answer as whether a UE should or should not continue to consider other cells on the same frequency, it is not clear which scenario is considered more likely than another and what gains are expected from choosing one option above the other for each scenario. It must also be noted that the possible gains are highly dependent on appropriate inter-cell coordination, which itself has drawbacks.
Therefore, we propose:
Proposal 2: RAN2 to clarify the envisioned scenarios and discuss whether they warrant a modification with respect to legacy PLMN.

We further discuss a possible solution, given that RAN2 sees need of enhancing or optimizing the behavior of UE in SNPN AM. Otherwise, the Proposal 1 is sufficient in Rel-16.
The following discussion assumes that the scenarios above are valid for a UE at a given time in a given location and a certain solution is necessary. Note that they represent a suboptimal cases and should not be the norm in a carefully planned cell deployment. Thus, it could be the result of a UE moving between cells. In this case, it can be argued that, while staying in line with Proposal 1 not to select a non-best cell, discarding a frequency for 300s may cause the UE to miss on an opportunity to select a suitable cell that would soon be highest ranked, and then be out of its range.
Indeed, the 300s rule is adapted to PLMNs where scenarios 1b to 2b are not applicable but may be too restrictive for SNPNs in the context of RAN sharing. In PLMNs, this value is fixed [2] and cannot be modified. To implement a shorter wait duration, there are two options:
· Option 1: Modify the fixed 300s value to a shorter one for UE in SNPN AM
· Option 2: Broadcast the value among a list of possible values (e.g. two values: 0s for immediate consideration of other cells in case of Scenario 3, and 30s) for UE in SNPN AM
Option 2 has advantages in terms of functionality would requires modifying the SIB, which Option 1 does not require.
Therefore, we propose:
Proposal 3: For SNPN in licensed bands, the UE does not consider any cell on the frequency for a short duration (e.g. 10s) if the highest ranked or best cell is not suitable
3. Conclusion
In this contribution, we observed and proposed the following:
Observation 1: (Re)Selecting a cell that is not highest ranking will lead to inter-cell interference, which will impair the network as a whole 
Proposal 1: If the highest ranked cell or best cell according to absolute priority reselection rules is a cell which is not suitable due to not broadcasting the registered or selected SNPN ID, the UE shall not consider this cell as candidate for cell reselection and shall not consider other cells on the same frequency for cell reselection and shall keep searching for a suitable highest ranked cell in another frequency according to absolute priority reselection rules. 
Observation 2: The most suitable cell can be in the highest priority frequency but not the highest ranked cell in this frequency.
Proposal 2: RAN2 to clarify the envisioned scenarios and discuss whether they warrant a modification with respect to legacy PLMN.
Proposal 3: For SNPN in licensed bands, the UE does not consider any cell on the frequency for a short duration (e.g. 10s) if the highest ranked or best cell is not suitable
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