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1	Introduction
After RAN2#107Bis there was good progress on the support of NPN/CAG functionality. Regarding SIB1 design and Cell selection/resection there were email discussions [107bis#63] and [107bis#64] to progress further on the information to be included in SIB1. In the email discussion [107bis#63] a working assumption is made to use cellReservedForOtherUse in SIB1 for preventing access to NPN only cell for Rel-15 UEs and Rel-16 UEs not supporting NPN/CAG functionality. One remaining issue is how to prevent access to frequency layer deploying NPN only cells. This contribution attempts to provide the options how this can be realized.
2	Discussion
The Rel-15 UEs i.e. legacy UEs should be prevented from accessing the NPN cell. The Rel-16 UEs not supporting NPN/CAG functionality should be prevented from accessing the NPN cell. The email discussion [107bis#63] a working assumption is made to use cellReservedForOtherUse in SIB1 for preventing access to NPN only cell for Rel-15 UEs and Rel-16 UEs not supporting NPN/CAG functionality. The UE behaviour for this solution depicted in Figure 1.


Figure 1: UE behaviour when reading SIB1 from concerned NPN only cell.
If the cell type is NPN only cell then cellReservedForOtherUse bit in SIB1 is set as ‘true’ do not allow Rel-15 UEs i.e. legacy UEs and Rel-16 Non NPN UEs from accessing the NPN only cell. If the cell type is PLMN+NPN then the cellReservedForOtherUse bit in SIB1 is not set as ‘true’ then this would allow legacy UEs/Non NPN UEs to access such cell. Further, if the NPN only cells are deployed on the same frequency and it is desired to prevent the Rel-15 UEs and Rel-16 Non NPN UEs from accessing the NPN only cells on the same frequency then the IFRI bit functionality in MIB cannot be used.  
Observation#1: The solution does not allow the usage of IFRI bit in MIB in order to prevent access to the entire frequency layer on which NPN only cells are deployed by Rel-15 UEs and Rel-16 UEs not supporting NPN/CAG functionality. There is no way to bar the entire frequency for these UEs.
To support the observation#1, the extract from TS 38.304 is copy pasted 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.



In our understanding the yellow highlighted text is not executed if the cell status is treated as barred based on the cellReservedForOtherUse bit in SIB1 is set as ‘true’. The yellow highlighted text is executed only when the cell status "barred" is indicated in MIB.
One option is to introduce IFRI kind of bit in SIB1 but this bit can be understood only by Rel-16 UEs. Another option is introduce normative text in TS 38.304 to make use of IFRI bit in MIB when the cell status is considered barred based on the setting of cellReservedForOtherUse bit in SIB1.
Observation#2: Either new information needs to introduced in SIB1 or additional spec change is required to TS 38.304 to make use of the IFRI bit in MIB for frequency barring by Rel-16 UEs not supporting NPN/CAG functionality. 
Proposal: Update the text in TS 38.304 to consider the setting of IFRI bit in MIB when the the cell status is treated as barred based on the cellReservedForOtherUse bit in SIB1 is set as ‘true’.




The text proposal is shown below in red text
	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 cell status "barred" is indicated in MIB or if the cell status is treated as "barred" when cellReservedForOtherUse in SIB1 is set true:
-	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.



4	Conclusion
The following observations and proposal are made.
Observation#1: The solution does not allow the usage of IFRI bit in MIB in order to prevent access to the entire frequency layer on which NPN only cells are deployed by Rel-15 UEs and Rel-16 UEs not supporting NPN/CAG functionality. There is no way to bar the entire frequency for these UEs.
Observation#2: Either new information needs to introduced in SIB1 or additional spec change is required to TS 38.304 to make use of the IFRI bit in MIB for frequency barring by Rel-16 UEs not supporting NPN/CAG functionality. 
Proposal: Update the text in TS 38.304 to consider the setting of IFRI bit in MIB when the the cell status is treated as barred based on the cellReservedForOtherUse bit in SIB1 is set as ‘true’.
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