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1 Introduction

In RAN2 #102 [1] agreements were made on UE behaviour when a reject with wait time is received following a resume request.  These agreements are included in the appendix for reference.
Based on these agreements, AS-related UE behaviour upon expiry of the wait time or cell reselection is clear.  However, interaction with the NAS layer when this timer is started/stopped was not specifically addressed.  Seeing NR can have resume requests that are initiated by NAS or AS, whether/how the NAS layer is informed of an AS-triggered request is rejected needs further discussion and is addressed in this paper.
2 Detailed Handling of Wait Timer for Resume Procedure

At RAN2#102, RAN2 agreed that the RRC resume triggered by uplink data in RRC_INACTIVE should be subject to access control.  It was also RAN2 preference that the behaviour is specified in the NAS specifications, as for IDLE mode.  Data arrival in RRC_INACTIVE should therefore be modelled similar to RRC_IDLE.
The basic interaction between AS and NAS for data arrival in RRC_INACTIVE should be the same as for RRC_IDLE, and should follow the steps below [2] :

· NAS determines the access categories and access identities

· NAS requests access attempt from AS by providing the access categories and access identities

· AS determines whether the access attempt is barred and indicates this to the NAS

· NAS initiates the request if the access is not barred by providing the RRC establishment cause to be used (the establishment cause may optionally be provided also during the NAS request).

In LTE, when an RRC Connection is rejected by RRCConnectionReject, the UE starts timer T302 and informs the NAS that mobile originating calls, mobile originating signalling, mobile terminating access, and mobile originating CS fallback are barred.  For the case of RRC_INACTIVE in NR, in order to model data arrival similar to the case of IDLE, the NAS should be informed of the access categories which are blocked due when a reject with wait time is received, regardless of whether NAS or the AS initiates the access.  This avoids that the NAS initiates a service request when the AS has already been rejected for a RNAU.   
Proposal 1 An RRC_INACTIVE UE that receives RRCReject with wait time in response to an access attempt triggered by NAS or AS informs NAS of the access categories which are barred.

Which access categories are barred for the case of RRC_INACTIVE requires further consideration.  CT1 has defined a number of access categories for NR in TS 24.501 [2] and these are provided in the appendix for reference.
In LTE, mobile terminated access (MT_acc) is barred while T302 is running.  This allows the network to deliver paging during congestion situations but prevents UEs from sending the paging response.  For RAN paging in RRC_INACTIVE, the paging is generated when DL data arrives at the gNB and the UE is considered to be CONNECTED from a core network perspective in this case.  Barring the MT_acc for the case of RAN paging is therefore not necessary because the gNB can chose to send the RAN paging only when the network congestion is alleviated.  

Furthermore, NR system requirements in TS 22.261 [3] indicate that access category 0 should never be barred and that the network can control the amount of access attempts relating to access category 0 by controlling whether or not to send paging.  We think such requirements applies to core network paging, and should be independent of whether a UE is RRC_IDLE or RRC_INACTIVE. 

Proposal 2 The UE is allowed to respond to RAN paging and CN paging in RRC_INACTIVE when T302 is running.

For the other access categories, whether the NAS is informed that the access category is barred upon reject should follow similar rules to LTE.  In LTE, mo-signaling and mo-data are barred during T302.  Emergency access is not barred while T302 was running, but is instead subject to other access control rules that are checked when the request was initiated by NAS (i.e. based on ac-BarringForEmergency in system information).  Similar to LTE, emergency calls should be allowed in NR during network congestion situations.  
NR also defines operator defined access categories which are mapped to the “high priority access” establishment cause.  Similar to LTE high priority access, these should be barred in NR during T302. Finally, the MO MMTel voice, MO MMTel video, SMS and SMSoIP access categories from LTE are also present in NR.  In LTE these were not barred during T302, but were subject to different barring rules based on dedicated barring parameters in SIB2.  The specific behaviour for these access categories compared to LTE may therefore need to be revisited.
Proposal 3 An RRC_INACTIVE UE is not allowed to perform mo-signaling, mo-data, and access for operator-defined access categories while T302 is running.  Behaviour for MO MMTel voice/video, and SMS/SMSoIP is FFS. 
Upon expiry of T302 in RRC_INACTIVE, the UE should inform the NAS layer that barring was alleviated.  Although this behaviour was agreed in RAN2#102 for the case of NAS-triggered resume, the same behaviour should apply for RNAU-trigged access attempt that was barred.  

Proposal 4 For AS-triggered events (i.e. RNAU), the UE informs upper layers about barring alleviation for mo-signaling, mo-data, and access for operator-defined access categories when T302 expires.

Barring due to congestion is no longer applicable to a UE once it is in RRC_CONNECTED.  A UE should therefore stop T302 and inform the upper layers once it successfully transitions to RRC_CONNECTED.  The timer can be stopped at reception of the resume message (for successful resume) or setup message (for NAS fallback case). 

Proposal 5 The UE stops T302 and informs the upper layer about barring alleviation when it receives RRCResume or RRCSetup messages following RRCResumeRequest. 
3 Conclusion
In this contribution, the following observations and conclusions were made related to T302 in RRC_INACTIVE:

Proposal 6 An RRC_INACTIVE UE that receives RRCReject with wait time in response to an access attempt triggered by NAS or AS informs NAS of the access categories which are barred.

Proposal 7 The UE is allowed to respond to RAN paging and CN paging in RRC_INACTIVE when T302 is running.

Proposal 8 An RRC_INACTIVE UE is not allowed to perform mo-signaling, mo-data, and access for operator-defined access categories while T302 is running.  Behaviour for MO MMTel voice/video, and SMS/SMSoIP is FFS. 

Proposal 9 For AS-triggered events (i.e. RNAU), the UE informs upper layers about barring alleviation for mo-signaling, mo-data, and access for operator-defined access categories when T302 expires.

Proposal 10 The UE stops T302 and informs the upper layer about barring alleviation when it receives RRCResume or RRCSetup messages following RRCResumeRequest. 
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5 Appendix
5.1 Agreements from RAN2#102

Agreements

1
Upon receiving an RRC Reject with wait time in response to an RRC Resume Request triggered by an RNAU (periodic or mobility), UE starts the wait timer.

2
Upon the expiry of wait timer after receiving an RRC Reject with wait time in response to an RRC Resume Request triggered by an RNAU (trigger by periodic or mobility), UE sends the pending RNAU. (at least for the no cell change during running of the wait timer)

3
During the wait period the UE continues to monitor RAN and CN paging 

FFS Whether the UE can respond to RAN paging when the wait timer is running (for CN paging case the UE will behave the same as for idle case)
4
Upon cell reselection while wait timer is running, after receiving an RRC Reject with wait time in response to an RRC Resume Request and RRC Setup Request, the wait timer is stopped.

4i
In case the RRC Reject was for a RRC Setup Request  or a resume triggered by upper layers the AS layer informs NAS that barring is alleviated.

Agreements (to be confirmed with CT1)

1
Confirmed that RRC resume triggered by uplink data in RRC_INACTIVE should be subject to access control.

2
RAN2 preference is that the behaviour is specified in NAS specs (as for idle mode case)
5.2 Mapping for Access Categories in NR (TS 24.501)
	Rule #
	Type of access attempt
	Requirements to be met
	Access Category

	1
	Response to paging
	Access attempt is for MT access


	0 (= MT_acc)


	2
	Emergency
	UE is attempting access for an emergency session (NOTE 1, NOTE 2)
	2 (= emergency)

	3
	Access attempt for operator-defined access category
	UE was provided with operator-defined access categories for the current PLMN, and access attempt is matching criteria of an operator-defined access category
	32-63 
(= based on operator classification)

	4
	Access attempt for delay tolerant service
	UE is configured for NAS signalling low priority, the PLMN is broadcasting one of the categories a, b or c, and the UE is a member of the broadcasted category in the selected PLMN or RPLMN/equivalent PLMN (NOTE 3, NOTE 5)
	1 (= delay tolerant)

	5
	MO MMTel voice call
	Access attempt is for MO MMTel voice call 

or for NAS signalling connection recovery during ongoing MO MMTel voice call (NOTE 2)
	4 (= MO MMTel voice)


	6
	MO MMTel video call
	Access attempt is for MO MMTel video call 

or for NAS signalling connection recovery during ongoing MO MMTel video call (NOTE 2)
	5 (= MO MMTel video)


	7
	MO SMS over NAS or MO SMSoIP
	Access attempt is for MO SMS over NAS (NOTE 4) or MO SMS over SMSoIP transfer

or for NAS signalling connection recovery during ongoing MO SMS or SMSoIP transfer (NOTE 2)
	6 (= MO SMS and SMSoIP)


	8
	UE NAS initiated 5GMM specific procedures
	Access attempt is for MO signalling
	3 (= MO_sig)

	9
	UE NAS initiated 5GMM connection management procedures or 5GMM NAS transport procedure
	Access attempt is for MO data
	7 (= MO_data)

	NOTE 1:
This includes 5GMM specific procedures while the service is ongoing and 5GMM connection management procedures required to establish a PDU session with request type = "initial emergency request" or "existing emergency PDU session", or to re-establish user-plane resources for such a PDU session. This further includes the service request procedure initiated with a SERVICE REQUEST message with the Service type IE set to "emergency services fallback".

NOTE 2:
Access for the purpose of NAS signalling connection recovery during an ongoing service is mapped to the access category of the ongoing service in order to derive an RRC establishment cause, but barring checks will be skipped for this access attempt.

NOTE 3:
If the UE selects a new PLMN, then the selected PLMN is used to check the membership; otherwise the UE uses the RLPMN or a PLMN equivalent to the RPLMN.

NOTE 4:
This includes the 5GMM connection management procedures triggered by the UE-initiated NAS transport procedure for transporting the MO SMS. 

NOTE 5:
The UE configured for NAS signalling low priority is not supported in this release of specification.
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