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1
Introduction
During cell reselection, in the current version of TS 38.304, the limitation of cell barring shall be removed when the highest ranked cell changes. In this contribution, we analyse the current cell barring alleviation mechanism in detail, and discuss its impacts on the UE power consumption as well as possible improvement.
2
Discussion
Take intra-frequency cell reselection for instance, the current cell access barring alleviation/removal mechanism in NR cell reselection [1] is as follows.
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Figure 1: the current cell access barring alleviation mechanism in NR cell reselection
Amongst the candidate list of cells for reselection, the cells that meet S criteria shall be ranked according to R criteria, and the highest ranked cell is determined. When the UE camps on the current serving cell for more than1s, and the highest ranked cell is higher than the serving cell for more than TreselectionRAT, the UE shall read the system information of the highest ranked cell and check if the access is restricted according to the rules in subclause 5.3.1 in [1].
1) If the check result is “barred” and the "barred" is due to being unable to acquire the MIB or the SIB1, the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds. If the check result is “barred” and the UE is able to acquire the MIB or the SIB1, this cell has to be excluded from the candidate list in selection/reselection in case that the field intraFreqReselection in MIB message is set to "allowed", while this cell and other cells on the same frequency have to be excluded from the candidate list in selection/reselection in case that the field intraFreqReselection in MIB message is set to "not allowed". In these cases, the UE will check others cells in order of the ranking according to the rules in subclause 5.3.1 until a “not barred” cell is found. 
2) If the check result is “not barred”, the UE reselects/camps on this cell, and continues to perform the cell reselection operations 
During further cell reselection evaluations, if the highest ranked cell changes compared to that in the previous cell reselection evaluation, the limitation of all the cells barred shall be removed, i.e. the barred cells shall be considered in cell reselection. 
The above behaviour is specified in 38.304 subclause 5.2.4.4 as follows

	For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.4.6, for the best cell according to absolute priority reselection criteria specified in subclause 5.2.4.5, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1, the UE shall not consider these as candidates for cell reselection. This limitation shall be removed when the highest ranked cell changes.


In NR, the system information modification period ranges from 64 to 4096 subframes. Even if the system information of a cell changes, the part related to cell access barring is likely to be unchanged. So reconsidering the barred and old highest ranked cell in reselection (i.e. removing the barring) will most likely still result in barring the cell, which leads to uneccessary UE power consumption mainly due to re-reading the system information of this cell before re-barring. Moreover, the duration of a cell reselection is in the order of several seconds, and actually the highest ranked cell changes very frequently in the outfield, so the barred cell will be reconsidered in cell reselection in a short time due to the limitation being removed. As mentioned before, the barring time is 300s when the UE is able to acquire the MIB or the SIB1. Therefore, the aforementioned “reconsidered and barred” situation can occur many times in 300s, which leads to significant unnecessary UE power consumption. Hence, it is  necessary to specify cell access barring alleviation in cell reselection in order to reduce UE power consumption.
Observation 1: the current cell access barring alleviation mechanism in cell reselection only considers whether the highest ranked cell changes and leads to unnecessary UE power consumption.
When the field intraFreqReselection in MIB is set to "not allowed" for a cell that is barred, this cell and other cells on the same frequency have to be excluded from the candidate list in selection/reselection. In this case, if the UE reads the system information from the other cells on the same frequency to check whether they are barred, the results may be that some of them are allowed to be accessed. In general the UE should avoid camping on a cell which is not the best cell on the frequency in case intraFreqReselection in MIB is set to "not allowed", however when the best cell changes, the new best cell may not be barred. Therefore, it is reasonable to remove the limitation of the barring to check whether access on the new best cell is allowed. 
In contrast, when a cell is judged to be barred and the field intraFreqReselection in its MIB message is set to "allowed", the limitation of the cell access barring should not be removed, because it is very likely that this particular cell will remain barred and therefore it is not necessary to re-check that cell if it becomes best ranked again within 300s. 
For simplicity, therfore. we could restrict the  barring alleviation/removal mechanism only to the case when a cell barred and the field intraFreqReselection in its MIB message is set to "not allowed".
Proposal 1: if intraFreqReselection is “allowed” for a cell which is “barred”, the limitation of the cell access barring should not be removed when the highest ranked cell changes.
3 Conclusion

This paper analyses the current cell access barring alleviation mechanism in detail, and discusses its impacts on the UE power consumption as well as possible improvement. We have the following observation and proposals:
Observation 1: the current cell access barring alleviation mechanism in cell reselection only considers whether the highest ranked cell changes and leads to unnecessary UE power consumption.
Proposal 1: if intraFreqReselection is “allowed” for a cell which is “barred”, the limitation of the cell access barring should not be removed when the highest ranked cell changes.
The CR implementing the above proposal is provided in [2]
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