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Discussion and decision
1 Introduction
In this contribution we revisit the decisions made on cell barring due to SIB1 acquisition failure.
2 Discussion
2.1 Cell barring in LTE
In LTE up to Rel-11, a cell is considered or treated as "barred" in accordance with the setting of the fields cellBarred and cellReservedForOperatorUse in SIB1. Furthermore, if field intraFreqReselection in SIB1 is set to "not allowed", the UE shall exclude the barred cell and cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.
This behaviour was changed from Rel-12 onwards by CR [2] with which the highlighted part below was introduced in TS 36.304, subclause 5.3.1:
	When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is to be treated as if the cell status is “barred” due to being unable to acquire the MasterInformationBlock, the SystemInformationBlockType1, or the SystemInformationBlockType2:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.
-
else

-
If the cell is a CSG cell:

-
the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.

-
else

-
If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;

-
The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.


With the CR the fixed barring time of 300 seconds was lifted in case of MIB/SIB1/SIB2 acquisition failure and a UE is allowed to consider the previously barred cell as a candidate for cell selection/reselection earlier than 300 seconds, and to select another cell on the same frequency as if intraFreqReselection is set to "allowed". The changed behaviour addresses the public safety deployment of a single frequency network in which only few cells provide coverage. In such deployment the use of a fixed barring time in case of MIB/SIB1/SIB2 acquisition failure would prevent the UEs from getting service when the coverage situation in the network improves in earlier than 300 seconds. Initial discussion on this issue took place in RAN2#85 (February 2014) based on [1].
2.2 Cell barring in NR
Acc. to NR Rel-15 specifications, a cell is considered or treated as "barred" in accordance with the setting of the fields cellBarred (in MIB) and cellReservedForOperatorUse (in SIB1) and cellReservedForOtherUse (in SIB1). Furthermore, if field intraFreqReselection in MIB is set to "not allowed", the UE shall exclude the barred cell and cells on the same frequency as a candidate for cell selection/reselection for 300 seconds. With regards to acquisition failure of Minimum SI (MIB, SIB1) the principle as specified in LTE was adopted. This was agreed in RAN2 NR AH (January 2018) after discussion of R2-1800104, see below and captured in TS 38.304 V15.0.0 (2018-06), subclause 5.3.1, see highlighted text in Annex. The value of X was later agreed to 300 seconds.
R2-1800104
Cell Barring and Reservations for NR
Qualcomm Incorporated
discussion
R2-1713799
Agreements

1
NR will support cell reservation via broadcasting an indication per PLMN similar to cellReservedForOperatorUse in E-UTRAN.

2
Cell reservation indication will be broadcasted in RMSI.

3
NR will support cell selection and reselection procedure for Access Classes 11 to 15.

4
If a UE is unable to acquire Minimum SI in a cell, it shall consider it “barred” for up to X seconds where X is FFS.
Later, the following changes were made in subclause 5.3.1 wrt handling of the cell if it is to be treated as "barred": 

1. The condition for SIB1 was moved out from MIB case by CR0084r2 [3]. It was agreed that the UE shall follow the signaled value of field intraFreqReselection if MIB is received, but in case of SIB1 acquisition failure the UE is allowed to consider the previously barred cell as a candidate for cell selection/reselection earlier than 300 seconds. This was captured in TS 38.304 V15.2.0 (2018-12), subclause 5.3.1, see highlighted text in Annex.
2. The case of absence of TAC of selected PLMN in SIB1 was added by CR0126r1 [4] in TS 38.304 V15.4.0 (2019-06), subclause 5.3.1, see highlighted text in Annex. It was agreed to treat this case in the same way as SIB1 acquisition failure. In this context the condition of TAC presence for a PLMN was then removed from the definition of suitable cell in subclause 4.5.
3. The conditions wrt SIB1 acquisition failure and TAC absence in SIB1 was completely removed by CR0154r2 [5] due to conflict wrt handling of barred cell by field intraFreqReselection („may“ vs „shall“). This was captured in TS 38.304 V15.7.0 (2020-06), subclause 5.3.1, see below.

	When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.

-
else:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1 or due to trackingAreaCode being absent in SIB1 as specified in TS 38.331 [3]:

-
The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
If the field intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the field intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;

-
The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.


As result of all the changes made, in case of SIB1 acquisition failure the UE applies a fixed barring time of 300 seconds to exclude the barred cell as a candidate for cell selection/reselection. The same applies to intra-frequency cells as candidate for cell selection/reselection, when the conditions are met for the case intraFreqReselection in MIB message is set to "not allowed".

However, in retrospect we think that the UE should be allowed to lift the fixed barring time of 300 seconds as it was originally specified in TS 38.304 V15.0.0. SIB1 carries essential system information and thus should be handled in the same way as MIB in case of acquisition failure. Furthermore, it should be reminded that the MIB/SIB1 acquisition failure handling was adopted from LTE to allow a UE to get service faster in network deployments in which only few cells on a single frequency provide coverage, e.g. in public safety. 
Proposal 1: RAN2 is asked to allow the UE to lift the fixed cell barring time of 300 seconds and ignore the setting of field intraFreqReselection in MIB in case of SIB1 acquisition failure.
If the Proposal 1 is agreeable, then the highlighted change below needs to be made in TS 38.304, subclause 5.3.1.

	-
If the cell is to be treated as if the cell status is "barred" 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.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.

-
else:


3 Conclusion

In this contribution we have revisited the decisions made on cell barring due to SIB1 acquisition failure, and made the following proposal:
Proposal 1: RAN2 is asked to allow the UE to lift the fixed cell barring time of 300 seconds and ignore the setting of field intraFreqReselection in MIB in case of SIB1 acquisition failure.
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5 Annex

	Reference: TS 38.304 V15.0.0 (2018-06), subclause 5.3.1

When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MasterInformationBlock or the SystemInformationBlockType1:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.

-
else

-
If the field intraFreqReselection in MasterInformationBlock message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the field intraFreqReselection in MasterInformationBlock message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;

-
The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.


	Reference: TS 38.304 V15.2.0 (2018-12), subclause 5.3.1

When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.

-
else:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1:
-
The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-
If the field intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the field intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;

-
The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.


	Reference: TS 38.304 V15.4.0 (2019-06)
Subclause 4.5:
suitable cell:

A cell is considered as suitable if the following conditions are fulfilled:

-
The cell is part of either the selected PLMN or the registered PLMN or PLMN of the Equivalent PLMN list and trackingAreaCode is provided for that PLMN;
-
The cell selection criteria are fulfilled, see subclause 5.2.3.2.

According to the latest information provided by NAS:

-
The cell is not barred, see subclause 5.3.1;

-
The cell is part of at least one TA that is not part of the list of "Forbidden Tracking Areas" (TS 22.261 [12]), which belongs to a PLMN that fulfils the first bullet above.
Subclause 5.3.1:
When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.

-
else:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1 or due to trackingAreaCode being absent in SIB1 as specified in TS 38.331 [3]:

-
The UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
If the field intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;

-
The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the field intraFreqReselection in MIB message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;

-
The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.
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