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1	Introduction
In the last RAN4 meeting, RAN4 #93, the following was listed as FFS [1]: RAN4 93
FFS: At least one cell which is checked by the UE for cell re-selection on each frequency is such that it is not more than X dB weaker than the strongest cell on that frequency, and it also fulfills the reselection margins, where value of X is TBD



In this paper, we discuss the remaining aspects of cell reselection in NR-U. 
[bookmark: _Hlk7682270]2	Discussion
In last RAN4 meeting, the cell reselection procedure was discussed. An FFS point was listed to study the case in which the cells that are checked by the UE for cell re-selection are such that they are not more than X dB weaker than the strongest cell. 
This FFS was included due to the discussion presented in [2], in which the authors mention the RAN2 agreements below:
RAN2 107bis agreement
 The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least < the N strongest cells > on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.  N is UE implementation and the UE should check at least 2 if there is more than one.
Which was preceded by the following agreement in RAN2 107:
On NR-U frequencies if the highest ranked cell or best cell is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the UE shall not consider this cell for a maximum of 300 seconds for reselection, but shall consider the other cells as candidates for reselection on the same frequency. The UE may consider the current NR-U frequency to be the lowest priority frequency for reselection for 300 seconds after at least <FFS criterion> on that frequency were found not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN.
In [2] the authors mention that the agreement in RAN2 107 bis could cause a ping-pong effect in case the cells checked by the UE in that frequency are much weaker than the strongest cell in the frequency, and suggest to include a margin in dB, between these cells and the strongest cell on that frequency to avoid this ping-pong.
However, it is important to clarify the RAN2 agreements, before specifying any change in the cell reselection procedures.  The RAN2 agreement in RAN2 107 specifies that the highest ranked cell or best cell in a frequency shall not be considered by the UE for reselection for a maximum of 300 seconds if it is not suitable due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN. 
Then the RAN2 agreement in RAN2 107bis specifies that the UE should check at least N=2 cells before considering the current NR-U frequency to be lowest priority. It is important to clarify that, in this case, N already includes the highest ranked cell which was considered unsuitable for reselection. Therefore, the UE should check at least one more cell in that frequency (if any) before giving up on that frequency. 
In this case, we do not believe that a ping pong effect would occur during the reselection procedure if the highest ranked cells are considered unsuitable. Even if N, which is left for UE implementation, is larger than 2, the UE will not consider the highest ranked (but unsuitable) cells for reselection for 300 seconds, and again, no ping-pong effect would occur.
The unsuitable highest ranked cell is not considered for cell reselection for 300 seconds. Therefore, it will not affect the cell reselection procedure to other cells in the same frequency. 
RAN4 not to define an additional power limit between the strongest cell on a frequency, which is considered unsuitable for cell reselection, and the other cells checked by the UE for cell re-selection.
Additionally, during the last RAN4 meeting, it was discussed whether to change the UE behavior when the UE has failed the cell reselection to the strongest cell because of LBT failure. The discussion was whether the UE should attempt to reselect to at least one another cell on the same carrier which fulfills the reselection margin on the serving carrier frequency before it attempts reselection to cells on different carrier. 
In TS 38.304, measurement rules for cell re-selection are defined. The conditions to perform intra or inter-frequency measurements are defined based on the serving cell, and frequency priorities indicated in the system information. If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements. Otherwise, it shall perform intra-frequency measurements. Depending on the priorities defined in the system information, if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ the UE may choose not to perform measurements of NR inter-frequency or inter-RAT measurements. Otherwise the UE shall perform NR inter-frequency or NR inter-RAT measurements.
If the serving cell is under heavy LBT failure, the UE might not be able to measure it to evaluate if Srxlev > SIntraSearchP or Squal > SIntraSearchQ therefore, in RAN4 92, it was agreed that [3]: 
UE shall initiate measurements on neighbour cells indicated by the serving cell if it is unable to measure on the serving cell for at least Mp consecutive number of DRX cycles not available at the UE, where the value of Mp is TBD.
UE shall initiate the measurements on neighbour cells of any intra-frequency or inter-frequency if it is unable to measure on serving cell during at least consecutive Mq number of DRX cycles not available at the UE, regardless of any condition of SnonIntraSearchP and SnonIntraSearchQ.
The values of Mq and Mp for different DRX cycles were discussed in RAN4 92b [4]. Additionally, in order to handle LBT failures during the cell re-selection, RAN4 has also agreed that the time the UE has to evaluate the serving cell, detect, measure and evaluate intra or inter-frequency carriers will be extended depending on the number of DRX cycles in which the SMTC is not available at the UE (for example, due to LBT failure). Therefore, if the cell reselection fails due to LBT failure, the UE will be, anyway, measuring intra and inter-frequency carriers to find new suitable cells, and this is covered by the baseline procedures defined in 38.304 and the agreements in RAN4.
In previous RAN4 meetings, RAN 4 has discussed and agreed on sufficient mechanisms to handle LBT failures during cell re-selection. 
Additionally, RAN1 has also defined mechanisms to increase the probability of sending SSBs even when the transmission is blocked by LBT failure. In this case, the cell has different candidate SSB opportunities within a DRS transmission window. 
RAN1 has also defined mechanisms to increase the probability of sending SSBs when there is an LBT failure during the DRS transmission window.
Considering the previous two observations, we have that:
No new UE behaviour is needed to deal with the case in which the re-selection to the highest ranked cell fails due to LBT.

3 Conclusion
1. The unsuitable highest ranked cell is not considered for cell reselection for 300 seconds. Therefore, it will not affect the cell reselection procedure to other cells in the same frequency. 
1. RAN4 not to define an additional power limit between the strongest cell on a frequency, which is considered unsuitable for cell reselection, and the other cells checked by the UE for cell re-selection.
In previous RAN4 meetings, RAN 4 has discussed and agreed on sufficient mechanisms to handle LBT failures during cell re-selection. 
RAN1 has also defined mechanisms to increase the probability of sending SSBs when there is an LBT failure during the DRS transmission window.
No new UE behaviour is needed to deal with the case in which the re-selection to the highest ranked cell fails due to LBT.
References
[1] [bookmark: _Ref20931039][bookmark: _Ref26969648]R4-1915777. “WF on NR-U RRM Requirements (all agreements in RAN4#93)”, Ericsson, Qualcomm Inc.
[2] [bookmark: _Ref26972272]R4-1914721, “Remaining discussions on IDLE mode cell re-selection requirements for NR-U standalone”, Ericsson.
[3] [bookmark: _Ref27133790]R4-1910551, “WF on RRM Requirements for NR-U”, Ericsson, Qualcomm Inc, Nokia, Nokia Shanghai Bell
[4] [bookmark: _Ref27133885][bookmark: _GoBack]R4-1912846, “WF on RRM Requirements for NR-U” (all agreements in RAN4 #92-bis)”, Ericsson

