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1. Introduction 

In RAN2 #99bis meeting, it was agreed that there is "cellBarred" and "intraFreqReselection" IEs in MIB. And two FFSs were identified. The details are:
Agreements (replace the WA from previous meeting that is not confirmed)

1: "cellBarred" IE (corresponding to "Information for quick identification that UE can't camp on the cell" in RAN1 LS) is present in the MIB and it has the same effect as the LTE "cellBarred" IE.

FFS Duration of the barring timer.
2: "intraFreqReselection" IE is present in the MIB and it has the same effect as the LTE "intraFreqReselection" IE

FFS Whether additional "cellBarred" and "intraFreqReselection" IEs are signalled in NR SIB1
In this paper, we will discuss the above FFSs and give our preferences.
2. Disscussion
2.1. Whether additional "cellBarred" and "intraFreqReselection" IEs are signalled in NR SIB1
During the online discussion, the main argument for introducing additional "cellBarred" and "intraFreqReselection" IEs is "cellBarred" in MIB and SIB1 are used for different scenarios, i.e. "cellBarred" in MIB is used to prevent UEs from accessing to NSA NR cells, while "cellBarred" in SIB1 is used to prevent UEs from accessing to congested SA cells. Consequently, the value of "cellBarred" IE may change dynamically according to the load of the cell in the latter scenario while it is rather static in the former scenario. Therefore, it is assumed two different durations of the barring timer are needed. The longer one is applied to MIB "cellBarred" to reduce the times UE performs cell selection or reselection evaluation on a NSA cell, while the shorter one is applied to SIB1 "cellBarred" to shorten the latency for a UE to camp on a cell after the congestion has mitigated.
However, in our understanding, the additional cell barred handling is not required. There are 2 reasons.

There are two ways to attempt accessing the cells. One is cell selection and the other is cell reselection. Cell selection is initiated when user initiates PLMN selection or upon detection of out-of-service. Cell reselection is initiated based on neighbour cell measurement. For cell selection case, UE stops cell selection once UE is camped on a suitable cell and so the different cell barred timer gives the battery saving gain only if there is only the barred cell in the geographical area as it’s very likely that the UE finds out a suitable cell if there is another candidate cell to camp on in the area in the cell barred time (300 sec in legacy systems) and obviously that’s rare case.
Observation 1: The case that a UE keeps trying to cell select to a NSA NR cell is a rare case, since there should be another candidate cell for the UE to camp on in the same geographical area. 

For cell reselection case, one UE trying to reselect to a NSA NR cell is a rare case. In LTE, RRC_IDLE UE performs cell reselection according to some assistant information from network, e.g. SIB4 for intra-frequency reselection and SIB5 for inter-frequency reselection. It can be assumed that the network will provide similar assistant information for cell reselection to idle/inactive UEs in NR. Like in LTE, the NR serving cell can instruct UE not to perform cell reselection on a frequency with only NSA cells, and can use black cell list to prevent UE from reselecting to a NSA cell if SA and NSA cells are deployed on the same frequency. Thus, we have the following observation:
Observation 2: For one UE trying to reselect to a NSA NR cell is a rare case, since network can instruct the UE not to perform cell reselection to a NSA cell via system information, e.g. LTE SIB4/5-like SIBs. 

If we introduce "cellBarred" in both MIB and SIB1, take the above observations into account, only very few UEs will try to camp on a NSA cell and further check the "cellBarred" in MIB.  And only these UE will obtain benefit from "cellBarred" in MIB since they will skip SIB1 acquisition. 

Other UEs will never try to reselect to a NSA cell since they have reselection assistant information from the network. If one target SA cell to camp on is congested，these UEs can only find the cell is barred by reading the SIB1. 

In short, only few UEs trying to camp on a NSA cell can obtain benefit from "cellBarred" in MIB. Most of UEs have to read SIB1 to find whether a SA cell is barred for congestion or not. We think it brings very limited improvement over LTE which has only "cellBarred" in SIB1.
Things are different if we introduce "cellBarred" only in MIB. The MIB will indicate cell bar no matter the cell is a NSA cell or a congestion cell. All UEs trying to camp on a cell can find whether the cell is barred before reading SIB1. The power consumption of the UEs is decreased.  Meanwhile, the latency for cell selection and reselection is also reduced, since the UE can immediately try another cell when it finds the candidate cell is barred via "cellBarred" in MIB rather than that in SIB1.

Proposal 1: The "cellBarred" IE in MIB is used to handle all the cases, e.g. NSA, congestion, etc. No additional "cellBarred" and "intraFreqReselection" IEs are signalled in NR SIB1.

2.2. Duration of the barring timer
If Proposal 1 is agreeable, there is only one "cellBarred" IE in NR system information, same as LTE. 

In LTE, a UE will not reselect to a cell for 300 seconds if the cell is regarded as barred, i.e. "cellBarred" IE is set or essential system information missing. We don’t see any problem with reusing the LTE duration of barring timer in NR.
Proposal 2: The duration of the barring timer in NR is 300 seconds, same as LTE.
3. Conclusion

In this contribution, the remaining FFSs related to NR "cellBarred" IE in system information are discussed. Based on the discussion, we have the following observations and proposals:
Observation 1: The case that a UE keeps trying to cell select to a NSA NR cell is a rare case, since there should be another candidate cell for the UE to camp on in the same geographical area. 

Observation 2: For one UE trying to reselect to a NSA NR cell is a rare case, since network can instruct the UE not to perform cell reselection to a NSA cell via system information, e.g. LTE SIB4/5-like SIBs. 

Proposal 1: The "cellBarred" IE in MIB is used to handle all the cases, e.g. NSA, congestion, etc. No additional "cellBarred" and "intraFreqReselection" IEs are signalled in NR SIB1.

Proposal 2: The duration of the barring timer in NR is 300 seconds, same as LTE.
[image: image1.png]



