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RAN2 has agreed to support a unified access barring mechanism for NR that is applicable for all RRC states.  
17	For connected mode/inactive and IDLE, the AS/NAS modelling for access control for NAS triggered events is:
-	NAS is responsible for the determination of access identities and access categories and cause value, and provides one or more access identities and one access category to lower layers for the given access attempt;
-	AS is responsible for access barring check and indicate whether the access attempt is barred or not to NAS layer;
-	It is NAS layer to perform how to stop/allow service transmission based on ACB checking result from AS layer;
In RAN2#102 meeting, RAN2 confirmed that RRC resume triggered by uplink data in INACTIVE should be subject to access control. 
In LTE RRC specification, the access control procedure is one part of procedure in RRC connection establishment and resume. In NR RRC specification, access control is one procedure captured in an independent subsection outside the section of connection control. The interaction between access control and connection control is not specified. In this paper, we discuss the interaction between access control and RRC Connection establishment, resume and reject and propose the necessary changes based on the CR for SA NR [1]. 
Discussion
Triggering of Access Control
In current RRC CR for SA NR, only one editor note ‘In this procedure, UE initially triggers the Unified Access Control specified in 5.3.14.’ is captured to trigger access control when UE initiates RRC connection establishment. For UE in INACTIVE, the triggering of access control for RRC connection resume is not specified. The triggering the access control should be clearly described in the specification to avoid confusion on UE implementation. For UE in CONNECTED, there is no consensus on the events triggering access control. For UE in IDLE, the access control procedure should be triggered upon initiation of RRC connection establishment. For UE in INACTIVE, it should be triggered upon initiation of RRC connection resume no matter whether it is triggered by uplink data, RNA update or RAN paging. 
Observation 1: UAC is triggered upon initiation of RRC connection establishment and resume. 
Proposal1: Add one step in the initiation of RRC connection establishment and resume to trigger UAC procedure. 
Handling of T302 and T30X
In current RRC CR for SA NR, there are some FFS issues left for UE actions related to access control in both connection establishment and resume procedure: 
· Whether there is a need to define UE actions related to access control timers (equivalent to T302, T303, T305, T306, T308 in LTE). For example, informing upper layers if a given timer is not running.
· Which access control related information is informed to higher layers.
· Whether cell reselection actions need to be defined for other timers e.g. access control timers equivalent to T302, T303, T305, T306 and T308 in LTE).
According to current RRC draft for SA NR, T302 is started upon reception of RRCReject message and the timer value is set to waitTimer. Starting of T302 is captured in the connection control section related to RRCReject message. 
Observation 2: T302 is started upon reception of RRCReject message, which is captured in the connection control section. 
For the first FFS issue, it is not clear how to handle T302 and T30x upon reception of RRCSetup/RRCResume. In our understanding, T302 should be stopped upon reception of RRCSetup message or upon reception of RRCResume message. Besides T302, other access control timer T30x should also be stopped. Then UE actions related to T302/T30x expiry and stop can be recalled. 
Proposal 2: T302 and T30x are stopped upon reception of RRCSetup. 
Proposal 3: T302 and T30x are stopped upon reception of RRCResume. 
For the second FFS issue, it is the UAC procedure where the access control related information informed to higher layer should be specified, since the access category need to be considered. When RRCReject message is received, access barring for all the access categories is applicable. For the third FFS issue, cell reselection actions for access control timer has already specified in the UAC procedure. There is no need to specify UE behaviours redundantly in the connection control procedure. 
Observation 3: The access control related information informed to higher layer should consider the access categories and the cell reselection actions related to the access control timers have been specified in UAC procedure. 
Proposal 4: When RRCReject message is received, access barring for all the access categories is applicable.
Proposal 5: There is no need to specify the cell reselection actions related to the access control timer in the RRC connection establishment/resume procedure.  
In current RRC draft for SA NR, there are some FFS issues left related to handling of T302 and T30x in UAC procedure:
· Whether T302 (i.e. wait time) is also checked here.
· Whether T30x is stopped due to cell reselection (e.g. as in LTE).
Since T302 is also used for congest controlled and access control, checking of T302 and T30x can be specified together in the UAC procedure. If T30x is running, the access attempt for the access category is considered as barred no matter T302 is running or not. When T302 is running, the access attempt for all the access categories is not allowed.  Whichever timer T302 or T30x is running, the access attempt of the access category is considered as barred. 
Observation 4: Whichever timer T302 or T30x is running, the access attempt of the access category is not allowed. .  
Proposal 6: T302 is also checked for each access category. 
In current RRC CR for SA NR, UE behaviour upon T302 expiry or stop is only captured in the RRC resume procedure and there is no corresponding behaviour for the case of RRC connection establishment procedure. Actually, the behaviour described in 5.3.13.8a is common for both RRC connection establishment and resume procedure. In order to avoid the duplication description of the same procedure, it can be moved to the UAC section. It can also be combined with the UE behaviour related to T30x expiry or stop in the same subsection. 
Observation 5: UE behaviour upon T302 expiry or stop described in 5.3.13.8a is common for both RRC connection establishment and resume procedure. 
Proposal 7: UE behaviour upon T302/T30X expiry or stop is combined in the same subsection in the UAC procedure. 
Since the UAC configuration is cell-specific, access control related timer T302/T30x should be stopped upon cell reselection. 
Proposal 8: Confirm that T302 and T30x are stopped upon cell reselection. 
Conclusion
Based on the following observations: 
[bookmark: _Toc494187378]Observation 1: UAC is triggered upon initiation of RRC connection establishment and resume. 
Observation 2: T302 is started upon reception of RRCReject message, which is captured in the connection control section. 
Observation 3: The access control related information informed to higher layer should consider the access categories and the cell reselection actions related to the access control timers have been specified in UAC procedure. 
Observation 4: Whichever timer T302 or T30x is running, the access attempt of the access category is not allowed. .  
Observation 5: UE behaviour upon T302 expiry or stop described in 5.3.13.8a is common for both RRC connection establishment and resume procedure. 
We propose:
Proposal1: Add one step in the initiation of RRC connection establishment and resume to trigger UAC procedure. 
Proposal 2: T302 and T30x are stopped upon reception of RRCSetup. 
Proposal 3: T302 and T30x are stopped upon reception of RRCResume. 
Proposal 4: When RRCReject message is received, access barring for all the access categories is applicable.
[bookmark: _GoBack]Proposal 5: There is no need to specify the cell reselection actions related to the access control timer in the RRC connection establishment/resume procedure.  
Proposal 6: T302 is also checked for each access category. 
Proposal 7: UE behaviour upon T302/T30X expiry or stop is combined in the same subsection in the UAC procedure. 
Proposal 8: Confirm that T302 and T30x are stopped upon cell reselection. 
The CR is provided in the appendix. 
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5.3.3.2	Initiation
The UE initiates the procedure when upper layers request establishment of an RRC connection while the UE is in RRC_IDLE.
Upon initiation of the procedure, the UE shall:
1>	perform access control check as specified in 5.3.14.2;	
1>	apply the default physical channel configuration as specified in x.x.x;
1>	apply the default semi-persistent scheduling configuration as specified in x.x.x;
1>	apply the default MAC main configuration as specified in x.x.x;
1>	apply the CCCH configuration as specified in 9.1.1.2;
1>	start timer T300;
1>	initiate transmission of the RRCSetupRequestmessage in accordance with 5.3.3.3;
Editor’s Note: FFS Details regarding default L1/L2 configurations (e.g. CCCH, physical channel, MAC, scheduling, etc.).
Editor’s Note: FFS Whether NR supports a timeAlignmentTimerCommon, whether is transmitted in SIB2 and UE behavior associated). 
Editor’s Note: FFS Requirements on up to date system information acquisiton before connection setup. 
[bookmark: _Toc503259942]5.3.3.4	Reception of the RRCSetup by the UE
The UE shall perform the following actions upon reception of the RRCSetup:
1>	if the RRCSetup is received in response to an RRCReestablishmentRequest; or 
1>	if the RRCSetup is received in response to an RRCResumeRequest: 
2> discard the stored UE AS context and I-RNTI, if stored;
2>	indicate to upper layers that the RRC connection has been fallbacked;
1> perform the cell group configuration procedure in accordance with the received masterCellGroup and as specified in 5.3.5.5;
1>	perform the radio bearer configuration procedure in accordance with the received radioBearerConfig and as specified in 5.3.5.6;
1>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;
1>	stop timer T300, T301 or T319 if running;
1>	stop timer T302, if running;
1>	stop timer T30x, if running;

1>	stop timer T320, if running;
1>	enter RRC_CONNECTED;
1>	stop the cell re-selection procedure;
1>	consider the current cell to be the PCell;
1>	set the content of RRCSetupComplete message as follows:
2>	if the RRCSetup is received in response to an RRCReestablishmentRequest; or 
2>	if the RRCSetup is received in response to an RRCResumeRequest: 
3>  if upper layers provide an 5G-S-TMSI:
4>  set the ng-5G-S-TMSI to the value received from upper layers;
2>	set the selectedPLMN-Identity to the PLMN selected by upper layers (TS 24.501 [23]) from the PLMN(s) included in the plmn-IdentityList in SystemInformationBlockType1; 
2>	if upper layers provide the 'Registered AMF':
3> include and set the registeredAMF as follows:
4>	if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper layers:
5>	include the plmnIdentity in the registeredAMF and set it to the value of the PLMN identity in the 'Registered AMF' received from upper layers;
4>	set the amf-Region, amf-SetId, amf-Pointer to the value received from upper layers;
3>	include and set the guami-Type to the value provided by the upper layers;
Editor’s Note: FFS Confirm whether the guami-Type is included and set in the abovementioned condition.
2>	if upper layers provide one or more S-NSSAI (see TS 23.003 [20]):
3>	include the s-nssai-list and set the content to the values provided by the upper layers;
2>	set the dedicatedInfoNAS to include the information received from upper layers;
1>	submit the RRCSetupComplete message to lower layers for transmission, upon which the procedure ends 
5.3.3.5	Reception of the RRCReject by the UE
The UE shall:
1>	stop timer T300;
1>	reset MAC and release the MAC configuration;
1>	start timer T302, with the timer value set to the waitTime;
1>	inform upper layers about the failure to establish the RRC connection and that access barring for all access categories is applicable, upon which the procedure ends;
Editor’s Note: FFS Which access control related information is informed to higher layers.
5.3.3.6	Cell re-selection while T300 is running
Editor’s Note: FFS  Whether cell reselection actions need to be defined for other timers e.g. access control timers equivalent to T302, T303, T305, T306 and T308 in LTE).
The UE shall:
1>	if cell reselection occurs while T300 is running:
2>	stop timer T300;
2>	reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;
2>	inform upper layers about the failure to establish the RRC connection;
5.3.13.2	Initiation
The UE initiates the procedure when upper layers or AS requests resume of an RRC connection, when responding to NG-RAN paging or upon triggering RNA updates while the UE is in RRC_INACTIVE.
Upon initiation of the procedure, the UE shall:
Editor’s Note: FFS Whether SCG configuration should be released or whether that should be treated as any other configuration (i.e. with delta signalling). 
1> perform access control check as specified in 5.3.14.2;
1>	apply L1/L2 default configurations; 
1>	apply the CCCH configuration as specified in 9.1.1.2;
Editor’s Note: FFS Whether NR supports a timeAlignmentTimerCommon, whether is transmitted in SIB2 and U	E behavior associated). 
1>	start timer T319;
1>	stop timer T380;
1>	initiate transmission of the RRCResumeRequest message in accordance with 5.3.13.3;
Editor’s Note: FFS Requirements on up to date system information acquisiton before connection resumption. 
Editor’s Note: FFS Details regarding default L1/L2 configurations (e.g. CCCH, physical channel, MAC, scheduling, etc.) for Resume Request.
[bookmark: _Hlk509832034]5.3.13.4	Reception of the RRCResume by the UE
The UE shall:
1>	stop timer T319;
1>	restore the PDCP state, reset COUNT value and re-establish PDCP entities for SRB2 and all DRBs;
1>	if drb-ContinueROHC is included:
2>	indicate to lower layers that stored UE AS context is used and that drb-ContinueROHC is configured;
2>	continue the header compression protocol context for the DRBs configured with the header compression protocol;
1>	else:
2>	indicate to lower layers that stored UE AS context is used;
2>	reset the header compression protocol context for the DRBs configured with the header compression protocol;
1>	 discard the stored UE AS context and I-RNTI;
1>	if the RRCResume includes the masterCellGroup:
2>	perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
Editor’s Note: FFS Whether it is supported to configure secondaryCellGroup at Resume.
1>	if the RRCResume includes the radioBearerConfig:
2>	perform the radio bearer configuration according to 5.3.5.6;
Editor’s Note: FFS Whether there needs to be a second radioBearerConfig.
1>	resume SRB2 and all DRBs;
1>	if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited from another RAT;
1>	if the RRCResume message includes the measConfig:
2>	perform the measurement configuration procedure as specified in 5.5.2;
1>	resume measurements if suspended;

1>	stop timer T302, if running;
1>	stop timer T30x, if running;
1>	enter RRC_CONNECTED;
1>	indicate to upper layers that the suspended RRC connection has been resumed;
Editor’s Note: FFS NAS-AS interactions for RRC_INACTIVE.
1>	stop the cell re-selection procedure;
1>	consider the current cell to be the PCell;
1>	set the content of the of RRCResumeComplete message as follows:
2>  if the upper layer provides NAS PDU include and set the dedicatedInfoNAS to include the information received from upper layers; 
1>	submit the RRCResumeComplete message to lower layers for transmission;
1>	the procedure ends.
5.3.13.6	Cell re-selection while T319 is running
Editor’s Note: FFS  Whether cell reselection actions need to be defined for other timers e.g. access control timers equivalent to T302, T303, T305, T306 and T308 in LTE).
The UE shall:
1>	if cell reselection occurs while T319 is running:
2>	stop timer T319;
2>	reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established; 
2>	inform upper layers about the failure to resume the RRC connection;
5.3.13.8	Reception of the RRCReject by the UE
The UE shall:
1>	stop timer T300, if runing;
1>	stop timer T319, if running;
1>	reset MAC and release the MAC configuration;
1>	start timer T302, with the timer value set to the waitTime;
1>	inform the upper layer that access barring is applicable;
1>	if RRCReject is sent in response to an RRCResumeResquest triggered by upper layers:
2>	inform upper layers about the failure to resume the RRC connection and access barring for all access categories is applicable, upon which the procedure ends;
1>	if RRCReject is sent in response to an RRCResumeRequest triggered by RRC:
2>	consider the RRCResumeRequest pending i.e. initiate the Resume procedure again when barring is aleviated (when condition specified in 5.3.18a is fulfilled), upon which the procedure ends;
The UE shall continue to monitor RAN and CN paging while the timer T302 is running.
Editor’s Note: FFS Additional UE actions upon receiving RRCReject e.g. T380 handling, SRB1 suspension, etc.








5.3.14	Unified Access Control
5.3.14.1	General
The purpose of this procedure is to perform access barring check for an access attempt associated with a given Access Category and one or more Access Identities upon request from upper layers according to TS 24.501 [23] or the RRC layer.
5.3.14.2	Initiation
Upon initiation of the procedure, the UE shall:
1>	if timer [T30x] is running for the Access Category: or
1>	if timer T302 is running: 

2>	consider the access attempt for the Access Category as barred;
1>	else:
2>	if the UE is resuming an RRC connection [for RNA update] as specified in 5.3.3:
3>	select [the Access Category corresponding to RNA update];
Editor’s note: FFS whether indication/selection of the Access Category for RRC Resume is described in this section or not.
Editor’s note: FFS whether to use access category 3 for MO-signalling or a standardised RAN specific access category for RNA update. 
2>	if the Access Category is ‘0’:
3>	consider the access attempt as allowed;
2>	else:
3>	if SIB1 includes uac-BarringPerPLMN-List and the uac-BarringPerPLMN-List contains an UAC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers (see TS 24.501 [23]):
4>	select the UAC-BarringPerPLMN entry with the plmn-IdentityIndex corresponding to the PLMN selected by upper layers;
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 common access barring parameters included in SIB1;
3>	else
4>	in the remainder of this procedure use the common access barring parameters (i.e. presence or absence of these parameters) included in SIB1;
3>	if the UAC-BarringPerCatList contains a UAC-BarringPerCat entry corresponding to the Access Category:
4>	select the UAC-BarringPerCat entry;
4>	perform access barring check for the Access Category as specified in 5.3.14.5, using  uac-BarringInfo in the UAC-BarringPerCat as "UAC barring parameter";
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>	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;
5.3.14.3	Cell re-selection while T302, T30x is running
The UE shall:
1>	if cell reselection occurs while T302 or [T30x] is running:
2>	stop timer T302 and [T30x], whichever ones are running;
2>	perform the actions as specified in 5.3.14.4.
Editor’s note: FFS whether T30x is stopped due to cell reselection (e.g. as in LTE). 
5.3.14.4	T302 or T30x expiry or stop
The UE shall:
1>	if timer T302 expires or is stopped:
2>	inform upper layers about barring alleviation for mobile terminating calls;
2>	if timer [T30x] corresponding to an Access Category expires or is stopped;
      3> if the Access Category was provided upon access barring check requested by upper layers:
      4> 	inform upper layers about barring alleviation for the Access Category;
1>	if timer [T30x] corresponding to an Access Category expires or is stopped:
     2> if T302 expires or is stopped;
     3>	consider the barring for this Access Category to be alleviated;
     3>	if the Access Category was provided upon access barring check requested by upper layers:
        4> 	inform upper layers about barring alleviation for the Access Category;

