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1. [bookmark: _Toc18413600][bookmark: _Toc18404533][bookmark: _Toc18403966]Introduction
At RAN2#125-bis meeting, the following was agreed for emergency calls in a barred cell: 
Agreements
1 2Rx XR UEs can consider a barred cell as an acceptable cell in case cellBarred in MIB is not set to “barred”.   FFS how we will capture this in the spec and how/if we can generalize.  
 
Subsequently, there was further email discussion on this issue [1] and the discussion covered options to enable the emergency calls for (e)RedCap (1RX/2RX), XR (1RX/2RX) and non-NES UEs in a barred cell. In this contribution we discuss the issues specific to these features and propose a way forward on how to deal with these. 
2. Emergency call support in a barred cell 
Until Rel-18, if a cell is barred, then the UE cannot access the cell even for emergency calls (EM calls). However, RAN2 has agreed to modify this behaviour to allow emergency calls in a barred cell state as long as the EM call is technically feasible in the cell. In general, the intention to support EM calls when the cell and the UE can technically support these calls seems logical. 
Proposal 1: If the cell and the UE can technically support the EM call, then the EM calls may be allowed in the cell for the UE even if the UE is barred for other reasons (e.g. for performance reasons such as having fewer antennas etc)
Then a related question is whether to allow the EM calls by default or if we have some network control to allow these EM calls. This decision should be driven by operator choice in our view. In general, there are three choices here. 
Option 1: EM calls (when technically feasible for a given UE) are allowed for these features by default (i.e. no further network control)
Option 2: EM calls (when technically feasible for a given UE) are allowed for all these features but with additional bit to control the access from the network side (i.e. a single bit controlling whether or not EM calls should be allowed in this case)
Option 3: EM calls (when technically feasible) are allowed for a given feature if the given feature is explicitly allowed by the network side (i.e. a per feature control bit)
We think option 3 is a bit of an over kill because there is no motivation to actually differentiate between different features for EM call once the call is technically feasible in the cell. The choice hence should be between options 1 and 2 in our view. 
It will be good to treat all the features on an equal basis for this purpose (and this is the case in both options 1 and 2). However, it was commented that option1 may not be feasible for RedCap because the networks may be already deployed. However, even in case of a deployed network, once the RedCap UEs are generally allowed in this network, there is no technical problem to allow an EM call from a 1RX/2RX RedCap UE (the only issue is inferior performance due to fewer antennas, but this is the case for all features). These networks should be able to sustain an EM call and should not reject EM calls from the UEs that access the network. On the other hand, if we introduce a bit for RedCap, but not for other features, then EM calls for RedCap UEs are not possible until there is a network upgrade, whilst the same is not true for other features. 
Observation 1: When RedCap operation is supported in the cell, supporting EM calls in legacy RedCap networks for 1RX 2RX UEs doesn’t need any different/special handling according to the current specs
Observation 2: Enabling EM calls by default for all features except RedCap would mean that for RedCap UEs EM calls are not allowed until the networks are upgraded, whereas the other features don’t have this drawback. 

Finally, there was some discussion on supporting other features, e.g. NTN and/or NES. Enabling the non-NTN UEs to make EM calls in an NTN cell seems technically impossible, so, this case is not discussed any further. 
For non-NES UEs in a NES cell, the use case for this seems to be unclear as the non-NES UE would only camp on NES cell if there is no other non-NES cell providing coverage (even for limited-service purposes). This seems a bit of an unlikely deployment scenario. Secondly, in order to serve such a UE, either the UE should be able to sustain EM call in the cell (i.e. the non-NES UE should be able to cope with the cell DTX/DRX features) or the cell should switch off the cell DTX/DRX features. It should be noted that in future (e.g. Rel-19), the NES cell may also enable features to switch off essential system information (e.g. SIB1) which is only broadcast after some trigger such as WUS from the UE. A non-NES UE cannot really camp on such a cell (even for EM calls). So, forward compatibility of this solution needs some discussion too. Considering these issues, it seems not critical to include non-NES UEs in this solution at this point in time. So, we propose to focus the discussion on (e)RedCap and XR use cases for now. 

Given the above, we think the following options should be discussed. 

Proposal 2: RAN2 should discuss the following options and agree one of these (TPs in the annex): 
Option 1: EM calls (when technically feasible) are allowed for (e)RedCap (1RX/2RX) and XR (2RX) by default (i.e. no further network control)
· No barring exempt bit is introduced in the SIB1
· UE should check whether it is technically feasible to camp on the cell as an acceptable cell (i.e. MIB is not barred, cell bandwidth is compatible, duplex mode is compatible etc)
· Common solution to be adopted for all features (e)RedCap and XR (with a note that for RedCap this feature can be implemented early)
Option 2: EM calls (when technically feasible) are allowed for (e)RedCap (1RX/2RX) and XR (2RX) but with one bit (common to these features) in SIB to control the access
· A single barring exempt bit is introduced in the SIB1
· UE should check whether it is technically feasible to camp on the cell as an acceptable cell (i.e. MIB is not barred, cell bandwidth is compatible, duplex mode is compatible etc) and check whether the barring exempt bit is included
· Common solution to be adopted for all features (e)RedCap and XR (with a note that for RedCap this feature can be implemented early)

Proposal 3: In all options, there is no need for a separate bit to control eRedCap differently to RedCap and/or XR, so, the endorsed eRedCap CRs (R2-2403472, R2-2402904) should be not pursued 
3. Conclusion and proposals
This contribution discusses the options to enable emergency calls in a barred cell and the following observations/proposals are made: 
[bookmark: _Toc18404543][bookmark: _Toc18413612][bookmark: _Toc18403976]Proposal 1: If the cell and the UE can technically support the EM call, then the EM calls may be allowed in the cell even if the UE is barred for other reasons (e.g. for performance reasons such as having fewer antennas etc)

Observation 1: When RedCap operation is supported in the cell, supporting EM calls in legacy RedCap networks for 1RX 2RX UEs doesn’t need any different/special handling according to the current specs
Observation 2: Enabling EM calls by default for all features except RedCap would mean that for RedCap UEs EM calls are not allowed until the networks are upgraded, where as none of the other features suffer from this drawback. 

Proposal 2: RAN2 should discuss the following options and agree one of these (TPs in the annex): 
Option 1: EM calls (when technically feasible) are allowed for (e)RedCap (1RX/2RX) and XR (2RX) by default (i.e. no further network control)
· No barring exempt bit is introduced in the SIB1
· UE should check whether it is technically feasible to camp on the cell as an acceptable cell (i.e. MIB is not barred, cell bandwidth is compatible, duplex mode is compatible etc)
· Common solution to be adopted for all features (e)RedCap and XR (with a note that for RedCap this feature can be implemented early)
Option 2: EM calls (when technically feasible) are allowed for (e)RedCap (1RX/2RX) and XR (2RX) but with one bit (common to these features) in SIB to control the access
· A single barring exempt bit is introduced in the SIB1
· UE should check whether it is technically feasible to camp on the cell as an acceptable cell (i.e. MIB is not barred, cell bandwidth is compatible, duplex mode is compatible etc) and check whether the barring exempt bit is included
· Common solution to be adopted for all features (e)RedCap and XR (with a note that for RedCap this feature can be implemented early)

Proposal 3: In any case, there is no need for a separate bit to control eRedCap differently to RedCap and/or XR, so, the endorsed eRedCap CRs (R2-2403472, R2-2402904) should be not pursued 
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5. Annex – Text Proposals (changes shown on top of the endorsed CR text from last meeting)
Option 1: EM calls (when technically feasible) are allowed for (e)RedCap (1RX/2RX) and XR (2RX) by default (i.e. no further network control)
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 except for the below cases:
.-	When cellBarredRedCap1Rx is set to “barred” in SIB1, a RedCap UE that supports only 1Rx branch can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred” and, if the RedCap UE supports only half duplex FDD operation, halfDuplexRedCapAllowed is set to “true”; or 
 
-	When cellBarredRedCap2Rx is set to “barred” in SIB1, a RedCap UE that supports 2Rx branches can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred”and, if the RedCap UE supports only half duplex FDD operation, halfDuplexRedCapAllowed is set to “true”; or 

-	When cellBarred-eRedCap1Rx is set to “barred” in SIB1, an eRedCap UE that supports only 1Rx branch can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred” and, if the eRedCap UE supports only half duplex FDD operation, halfDuplex-eRedCapAllowed is set to “true”; or 
 
-	When cellBarredRedCap2Rx is set to “barred” in SIB1, an eRedCap UE that supports 2Rx branches can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred” and, if the eRedCap UE supports only half duplex FDD operation, halfDuplex-eRedCapAllowed is set to “true”; or  

-	When cellBarred2RxXR is included in SIB1, an XR UE that supports only 2Rx branches can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred”;


Option 2: EM calls (when technically feasible) are allowed for (e)RedCap (1RX/2RX) and XR (2RX) but with one bit (common to these features) in SIB to control the access
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 except for the below cases:
.-	When cellBarredRedCap1Rx is set to “barred” in SIB1, a RedCap UE that supports only 1Rx branch can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred” and in SIB1, barringExemptIndication is set to “true” and, if the RedCap UE supports only half duplex FDD operation, halfDuplexRedCapAllowed is set to “true”; or 
 
-	When cellBarredRedCap2Rx is set to “barred” in SIB1, a RedCap UE that supports 2Rx branches can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred” and in SIB1, barringExemptIndication is set to “true” and, if the RedCap UE supports only half duplex FDD operation, halfDuplexRedCapAllowed is set to “true”; or 

-	When cellBarred-eRedCap1Rx is set to “barred” in SIB1, an eRedCap UE that supports only 1Rx branch can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred” and in SIB1, barringExemptIndication is set to “true” and, if the eRedCap UE supports only half duplex FDD operation, halfDuplex-eRedCapAllowed is set to “true”; or 
 
-	When cellBarredRedCap2Rx is set to “barred” in SIB1, an eRedCap UE that supports 2Rx branches can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred” and in SIB1, barringExemptIndication is set to “true” and, if the eRedCap UE supports only half duplex FDD operation, halfDuplex-eRedCapAllowed is set to “true”; or  

-	When cellBarred2RxXR is included in SIB1, an XR UE that supports only 2Rx branches can consider the cell as acceptable cell, only if cell selection criteria are fulfilled as defined in clause 5.2.3, cellBarred in MIB is not set to “barred” and in SIB1, barringExemptIndication is set to “true”;
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