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Introduction

For the handling of access categories '2' while RRC timer T302 is active, inconsistencies between TS 38.331 and TS 24.501 are identified, resulting in ambiguities and undefined UE behaviors in TS 24.501. This discussion paper outlines the identified problems and provides proposals for the resolution.
Discussion 

If in the NG-RAN RRC protocol the timer T302 is started or upper layers (i.e. NAS 5GMM) are requesting the access barring check while timer T302 is running, RRC informs upper layer that “access barring is applicable for all access categories except categories '0' and '2'”. 

In TS 24.501 the term “access barring is applicable for all access categories except categories '0' and '2'” is used to refer to the cases where access is restricted due to running RRC timer T302. Note, however, that 5GMM is not aware of the AS timer T302 and does not remember that access is blocked for all access categories except categories '0' and '2', it only remembers that access for the requested access category is barred.
In an access barring check is performed for UAC while timer T302 is running, the access categories '0' and '2' are treated differently by RRC:
· For access categories '0' access is allowed unconditional

· For access categories '2' an explicit access barring check is performed

However, when timer T302 is started because RRC receives a RRCRelease or a RRCReject with a waitTime (so that RRC starts timer T302), then this is also applicable if NAS has indicated access category '0' or '2' or timer T390 is already running for access category '2', and nevertheless RRC informs the upper layer that “access barring is applicable for all access categories except categories '0' and '2'”. Thus the name of the indication is misleading.
With the CR on 38.331 in [1], R2 has agreed that for the case that timer T390 is running for access category '2' and T302 is running, that a new indication “access barring is applicable for all access categories except category '0'”. As in TS 24.501 5GMM is not aware of the AS timer T302 and does not remember that access is blocked for all access categories, but only considers the access barred for the requested for the requested access category, this second variant of indication for a barring occurring while T302 is running is not required. We also note that the new indication “access barring is applicable for all access categories except category '0'” was not introduced in any of the abnormal case descriptions for the 5GMM procedures. It is only mentioned in subclause 4.5.5 in TS 24.501. 
Observation 1: The new indication “access barring is applicable for all access categories except category '0'” is only partially reflected in TS 24.501 and is not required, as 5GMM is not aware of the AS timer T302 and does not remember that access is blocked for all access categories, but only considers the access barred for the requested for the requested access category.
In order to align TS 38.331 and TS 24.501 it is proposed to correct the changes introduced with the CR on 38.331 in [1] in the following manner in subclause 5.3.14.2 (a full TS 38.331 draft CR is given in the annex):

1>
if the access barring check was requested by upper layers:

2>
if the access attempt is considered as barred:

3>
if timer T302 is running:

4>
if timer T390 is running for Access Category '2' and the Access Category is '2':

5>
inform the upper layer that access attempt for the Access Category is barred, upon which the procedure ends;

4>
else

5>
inform the upper layer that access barring is applicable for all access categories except categories '0' and '2', upon which the procedure ends;

3>
else:

4>
inform upper layers that the access attempt for the Access Category is barred, upon which the procedure ends;

2>
else:

3>
inform upper layers that the access attempt for the Access Category is allowed, upon which the procedure ends;

1>
else:

2>
the procedure ends.

Proposal 1: CT1 should request R2 to correct TS 38.331 as outlined above.
Assuming that R2 agrees on the above propose change in TS 38.331, TS 24.501 should be corrected as such that:

1. The indication “access barring is applicable for all access categories except category '0'” is removed in all occurrences
2. For the indication “access barring is applicable for all access categories except categories '0' and '2'” the condition “and the access category with which the access attempt was associated is other than 0 and 2” will be deleted, as this indication is applicable also for the access categories except categories '0' and '2'. 
Proposal 2: CT1 should conditionally agree a CR against TS 24.501 as provided in [2] which aligns TS 24.501 with TS 38.331 based on the corrections proposed for TS 38.331 in Proposal 1.
As the indication “access barring is applicable for all access categories except categories '0' and '2'” is causing potential misinterpretations it is further proposed to rename the indication to “access is barred due to RRC congestion control”. 
Proposal 3: CT1 should propose to R2 to rename the indication “access barring is applicable for all access categories except categories '0' and '2'” to “access is barred due to RRC congestion control” 
Conclusion

It is proposed that CT1 discusses the proposals 1 to 3, agrees on a way forward and informs R2 in a LS on the required actions in R2.
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*** first change ***

5.3.8.3
Reception of the RRCRelease by the UE

The UE shall:

1>
delay the following actions defined in this sub-clause 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier;
1>
stop timer T380, if running;

1>
stop timer T320, if running;

1>
if timer T316 is running;

2>
stop timer T316;

2>
clear the information included in VarRLF-Report, if any;

1>
stop timer T350, if running;

1>
if the AS security is not activated:

2>
ignore any field included in RRCRelease message except waitTime;

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which the procedure ends;

1>
if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:

2>
if cnType is included:

3>
after the cell selection, indicate the available CN Type(s) and the received cnType to upper layers;

NOTE 1:
Handling the case if the E-UTRA cell selected after the redirection does not support the core network type specified by the cnType, is up to UE implementation.

2>
if voiceFallbackIndication is included:

3>
consider the RRC connection release was for EPS fallback for IMS voice (see TS 23.502 [43]);
1>
if the RRCRelease message includes the cellReselectionPriorities:

2>
store the cell reselection priority information provided by the cellReselectionPriorities;

2>
if the t320 is included:

3>
start timer T320, with the timer value set according to the value of t320;

1>
else:

2>
apply the cell reselection priority information broadcast in the system information;

1>
if deprioritisationReq is included and the UE supports RRC connection release with deprioritisation:

2>
start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;

2>
store the deprioritisationReq until T325 expiry;

1>
if the RRCRelease includes the measIdleConfig:

2>
if T331 is running:

3> stop timer T331;

3>
perform the actions as specified in 5.7.8.3;

2>
if the measIdleConfig is set to setup:

3>
store the received measIdleDuration in VarMeasIdleConfig;

3>
start timer T331 with the value set to measIdleDuration;

3>
if the measIdleConfig contains measIdleCarrierListNR:

4>
store the received measIdleCarrierListNR in VarMeasIdleConfig;

3>
if the measIdleConfig contains measIdleCarrierListEUTRA:

4>
store the received measIdleCarrierListEUTRA in VarMeasIdleConfig;

3>
if the measIdleConfig contains validityAreaList:

4>
store the received validityAreaList in VarMeasIdleConfig;

1>
if the RRCRelease includes suspendConfig:

2>
apply the received suspendConfig;

2>
remove all the entries within VarConditionalReconfig, if any;

2>
for each measId, if the associated reportConfig has a reportType set to condTriggerConfig:

3>
for the associated reportConfigId:

4>
remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;

3>
if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:

4>
remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;

3>
remove the entry with the matching measId from the measIdList within the VarMeasConfig;

2>
reset MAC and release the default MAC Cell Group configuration, if any;

2>
re-establish RLC entities for SRB1;

2>
if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an RRCResumeRequest1:

3>
stop the timer T319 if running;

3>
in the stored UE Inactive AS context:

4>
replace the KgNB and KRRCint keys with the current KgNB and KRRCint keys;

4>
replace the C-RNTI with the C-RNTI used in the cell (see TS 38.321 [3]) the UE has received the RRCRelease message;

4>
replace the cellIdentity with the cellIdentity of the cell the UE has received the RRCRelease message;

4>
replace the physical cell identity with the physical cell identity of the cell the UE has received the RRCRelease message;

2>
else:

3>
store in the UE Inactive AS Context the current KgNB and KRRCint keys, the ROHC state, the stored QoS flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, the spCellConfigCommon within ReconfigurationWithSync of the NR PSCell (if configured) and all other parameters configured except for:

-
parameters within ReconfigurationWithSync of the PCell;

-
parameters within ReconfigurationWithSync of the NR PSCell, if configured;

-
parameters within MobilityControlInfoSCG of the E-UTRA PSCell, if configured;

-
servingCellConfigCommonSIB;

NOTE 2:
NR sidelink communication related configurations and logged measurement configuration are not stored as UE Inactive AS Context, when UE enters RRC_INACTIVE.

2>
suspend all SRB(s) and DRB(s), except SRB0;

2>
indicate PDCP suspend to lower layers of all DRBs;

2>
if the t380 is included:

3>
start timer T380, with the timer value set to t380;

2>
if the RRCRelease message is including the waitTime:

3>
start timer T302 with the value set to the waitTime;

3>
inform upper layers that access is barred due to RRC congestion control;

2>
if T390 is running:

3>
stop timer T390 for all access categories;

3>
perform the actions as specified in 5.3.14.4;

2>
indicate the suspension of the RRC connection to upper layers;

2>
enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];

1>
else

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other'.

*** next change ***

5.3.11
UE actions upon going to RRC_IDLE

The UE shall:

1>
reset MAC;

1>
set the variable pendingRNA-Update to false, if that is set to true;

1>
if going to RRC_IDLE was triggered by reception of the RRCRelease message including a waitTime:

2>
if T302 is running:

3>
stop timer T302;

2>
start timer T302 with the value set to the waitTime;

2>
inform upper layers that access is barred due to RRC congestion control.

1>
else:

2>
if T302 is running:

3>
stop timer T302;

3>
perform the actions as specified in 5.3.14.4;

1>
if T390 is running:

2>
stop timer T390 for all access categories;

2>
perform the actions as specified in 5.3.14.4;

1>
if the UE is leaving RRC_INACTIVE:

2>
if going to RRC_IDLE was not triggered by reception of the RRCRelease message:

3>
if stored, discard the cell reselection priority information provided by the cellReselectionPriorities;

3>
stop the timer T320, if running;

1>
stop all timers that are running except T302, T320, T325, T330, T331 and T400;

1>
discard the UE Inactive AS context, if any;

1>
release the suspendConfig, if configured;

1>
remove all the entries within VarConditionalReconfig, if any;

1>
for each measId, if the associated reportConfig has a reportType set to condTriggerConfig:

2>
for the associated reportConfigId:

3>
remove the entry with the matching reportConfigId from the reportConfigList within the VarMeasConfig;

2>
if the associated measObjectId is only associated to a reportConfig with reportType set to condTriggerConfig:

3>
remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;

2>
remove the entry with the matching measId from the measIdList within the VarMeasConfig;

1>
discard the KgNB key, the S-KgNB key, the S-KeNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key, if any;

1>
release all radio resources, including release of the RLC entity, the BAP entity, the MAC configuration and the associated PDCP entity and SDAP for all established RBs and BH RLC channels;

1>
indicate the release of the RRC connection to upper layers together with the release cause;

1>
discard any segments of segmented RRC messages stored according to 5.7.6.3;

1>
except if going to RRC_IDLE was triggered by inter-RAT cell reselection while the UE is in RRC_INACTIVE or RRC_IDLE or when selecting an inter-RAT cell while T311 was running or when selecting an E-UTRA cell for EPS fallback for IMS voice as specified in 5.4.3.5:

2>
enter RRC_IDLE and perform cell selection as specified in TS 38.304 [20];

*** next change ***

5.3.14.2
Initiation

Upon initiation of the procedure, the UE shall:

1>
if timer T390 is running for the Access Category:
2>
consider the access attempt as barred;

1>
else if timer T302 is running and the Access Category is neither '2' nor '0':

2>
consider the access attempt as barred;

1>
else:

2>
if the Access Category is '0':

3>
consider the access attempt as allowed;

2>
else:

3>
if SIB1 includes uac-BarringPerPLMN-List that contains a UAC-BarringPerPLMN for the selected PLMN or SNPN:

4>
if the procedure in 5.2.2.4.2 for a selected PLMN resulted in use of information in npn-IdentityInfoList and UAC-BarringPerPLMN has an entry with the plmn-IdentityIndex corresponding to used information in this list:

5>
select the UAC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to used information in the npn-IdentityInfoList;

4>
else:

5>
select the UAC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the selected PLMN and the PLMN-IdentityInfo, if any, or the selected SNPN and the npn-IdentityInfoList;

3>
if any UAC-BarringPerPLMN entry is selected:

4>
in the remainder of this procedure, use the selected UAC-BarringPerPLMN entry (i.e. presence or absence of access barring parameters in this entry) irrespective of the uac-BarringForCommon included in SIB1;
3>
else if SIB1 includes uac-BarringForCommon:

4>
in the remainder of this procedure use the uac-BarringForCommon (i.e. presence or absence of these parameters) included in SIB1;

3>
else:

4>
consider the access attempt as allowed;

3>
if uac-BarringForCommon is applicable or the uac-ACBarringListType indicates that uac-ExplicitACBarringList is used:

4>
if the corresponding UAC-BarringPerCatList contains a UAC-BarringPerCat entry corresponding to the Access Category:
5>
select the UAC-BarringPerCat entry;
5>
if the uac-BarringInfoSetList contains a UAC-BarringInfoSet entry corresponding to the selected uac-barringInfoSetIndex in the UAC-BarringPerCat:

6>
select the UAC-BarringInfoSet entry;

6>
perform access barring check for the Access Category as specified in 5.3.14.5, using the selected UAC-BarringInfoSet as "UAC barring parameter";

5>
else:

6>
consider the access attempt as allowed;

4>
else:

5>
consider the access attempt as allowed;

3>
else if the uac-ACBarringListType indicates that uac-ImplicitACBarringList is used:

4>
select the uac-BarringInfoSetIndex corresponding to the Access Category in the uac-ImplicitACBarringList;

4>
if the uac-BarringInfoSetList contains the UAC-BarringInfoSet entry corresponding to the selected uac-BarringInfoSetIndex:

5>
select the UAC-BarringInfoSet entry;

5>
perform access barring check for the Access Category as specified in 5.3.14.5, using the selected UAC-BarringInfoSet as "UAC barring parameter";

4>
else:

5>
consider the access attempt as allowed;

3>
else:

4>
consider the access attempt as allowed;

1>
if the access barring check was requested by upper layers:

2>
if the access attempt is considered as barred:

3>
if timer T302 is running:

4>
if timer T390 is running for Access Category '2' and the Access Category is '2':

5>
inform the upper layer that access attempt for the Access Category is barred, upon which the procedure ends;

4>
else

5>
inform the upper layer that access barring is applicable for all access categories except categories '0' and '2', upon which the procedure ends;

3>
else:

4>
inform upper layers that the access attempt for the Access Category is barred, upon which the procedure ends;

2>
else:

3>
inform upper layers that the access attempt for the Access Category is allowed, upon which the procedure ends;

1>
else:

2>
the procedure ends.

*** next change ***

5.3.15.2
Reception of the RRCReject by the UE

The UE shall:

1>
stop timer T300, if running;

1>
stop timer T319, if running;
1>
stop timer T302, if running;

1>
reset MAC and release the default MAC Cell Group configuration;
1>
if waitTime is configured in the RRCReject:
2>
start timer T302, with the timer value set to the waitTime;

1>
if RRCReject is received in response to a request from upper layers:

2>
inform the upper layer that access is barred due to RRC congestion control ;

1>
if RRCReject is received in response to an RRCSetupRequest:

2>
inform upper layers about the failure to setup the RRC connection, upon which the procedure ends;

1>
else if RRCReject is received in response to an RRCResumeRequest or an RRCResumeRequest1:

2>
if resume is triggered by upper layers:

3>
inform upper layers about the failure to resume the RRC connection;

2>
if resume is triggered due to an RNA update:

3>
set the variable pendingRNA-Update to true;

2>
discard the current KgNB key, the KRRCenc key, the KRRCint key, the KUPint key and the KUPenc key derived in accordance with 5.3.13.3;

2>
suspend SRB1, upon which the procedure ends;

The RRC_INACTIVE UE shall continue to monitor paging while the timer T302 is running.

NOTE:
If timer T331 is running, the UE continues to perform idle/inactive measurements according to 5.7.8.

*** last change ***

