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Introduction
In RAN2#103bis in Chengdu, the AS/NAS interaction in RRC reject procedure was discussed. It was agreed that there was no need to introduce any new indication from AS to NAS upon the reception of an RRCReject. However, it was also agreed that there was no need for any changes in RRC and that potential updates should be made in the NAS specifications to address the fact that the UE should remain in RRC_INACTIVE upon the reception of RRCReject [1].
This paper is a revision of R2-1814641 [2]. The updates in this revision considers the discussions in RAN2#103bis in Chengdu [1]. We propose a simpler way to achieve the intended behaviour without the need to change the NAS specifications. A companion CR and a draft LS to CT1 are also provided.
[bookmark: _Ref178064866]Discussion
In LTE, an RRC_IDLE UE may either be suspended or not. If the RRC_IDLE UE is suspended, the upper layers can request RRC to initiate a resume procedure. If the RRC_IDLE UE is not suspended, the upper layers can request RRC to initiate a connection setup procedure. Hence, in both cases, it is the upper layers that request the resume or setup of the RRC connection, depending which state the UE is in (RRC_IDLE suspended or RRC_IDLE).
In LTE, upper layers may request the setup of an RRC connection for an RRC_IDLE UE.
In LTE, upper layers may request the resume of an RRC connected for an RRC_IDLE UE that is suspended.

In NR, the upper layers may also request the setup or resume or the RRC connection. If the UE is in RRC_IDLE, the upper layers may request the setup of the RRC connection. If the Ue is in RRC_INACTIVE, the upper layers may request the setup of the RRC connection. An additional case exists in NR, where RRC instead of the upper layers may also request the resume of an RRC connection, in the case an RNA update (due to mobility or expiry of timer T380) is triggered. 
In NR, upper layers may request the setup of an RRC connection for an RRC_IDLE UE.
In NR, upper layers may request the resume of an RRC connected for an RRC_INACTIVE.
In NR, RRC may request the resume of an RRC connected for an RRC_INACTIVE UE.

UE actions upon reception of RRCConnectionReject (LTE)
In LTE, e.g., due to congestion reasons, the network may respond an RRCConnectionRequest or an RRCConnectionResumeRequest with an RRCConnectionReject with wait time. As any request comes from upper layers in LTE, upper layers are informed of two things:
· That the attempt to resume or setup the RRC connection is barred;
· That the attempt to resume or setup the RRC connection failed;

In 36.331, this is captured as follows:
*************************************************************************************************************************** 
[bookmark: _Toc518998415]5.3.3.8	Reception of the RRCConnectionReject by the UE
The UE shall:
1>	stop timer T300;
1>	reset MAC and release the MAC configuration;
1>	except for NB-IoT, start timer T302, with the timer value set to the waitTime;
. . . 
1>	if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest:
2>	if the rrc-SuspendIndication is not present:
3>	discard the stored UE AS context and resumeIdentity;
3>	inform upper layers about the failure to resume the RRC connection without suspend indication and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT for mobile originating CS fallback is applicable, upon which the procedure ends;
2>	else:
3>	suspend SRB1;
3>	inform upper layers about the failure to resume the RRC connection with suspend indication and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT for mobile originating CS fallback is applicable, upon which the procedure ends;
1>	else:
2>	inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT, for mobile originating CS fallback is applicable, upon which the procedure ends;
***************************************************************************************************************************









Indication to upper layers upon RRCReject (NR)
During ASN.1 review in RAN2#103 in Gothenburg, an issue has been raised related to the handling of the AS-NAS interactions upon the reception of RRCReject (issue referred as L003) [3]. Therein it was argued that according to the NAS specifications upon receiving the indication of a failure to resume the NAS layer will trigger a NAS recovery (i.e. transit to RRC_IDLE and trigger a registration are update). 
In RAN2#103bis in Chengdu we have argued that a new indication was not needed as upper layers receive not only a n ‘RRC Resume failure’ indication, but in addition a barring indication. That was captured as follows in chairman’s notes [1]:
R2-1814444	New indication to inform the upper layers for Reject in RRC_INACTIVE [L212]	LG Electronics France	CR	Rel-15	38.331	15.3.0	0332	-	F	NR_newRAT-Core
=>	Offline discussion to conclude (Offline discussion 73, LG)
-	Update from offline: Concluded that no change to RAN2 is needed but LS to CT1 is needed.


Then, the LS to CT1 says the following [4]:
************************************************************************************************************************
RAN2 discussed possible cases of resume failure as below:

1. When the UE fails to receive a response to RRCResumeRequest during the configured timer or the UE performs cell re-selection before receiving a response from the network
2. When the UE receives the RRCReject in response to RRCResumeRequest triggered by the upper layer

For those cases, RAN2 agreed the following:
· For both cases, AS layer indicates the failure to resume the RRC connection to upper layers. For case 2), notification of access barring will be provided to the upper layer in addition to the failure to resume.  
· For case 1), the UE then transits to 5GMM-IDLE mode and performs the NAS signalling connection recovery and 
· For case 2), the UE stays in 5GMM-CONNECTED mode with RRC Inactive indication without performing the NAS signalling connection recovery. 

RAN2 identified that case 2) is currently not supported in TS24.501, but RAN2 expect the upper layer can distinguish case 2) from case 1) based on the additional notification of access barring.  
************************************************************************************************************************
The most likely solution in CT1 based on that LS is to add an exception to the Resume failure case in TS 24.501 [5] i.e. NAS shall trigger a transition from 5GMM-CONNECTED with inactive indication to 5GMM-IDLE and NAS recovery when an RRC Resume failure is received, except when barring indication is also received. That could be done by simply doing the following in TS 24.501 [5]:
************************************************************************************************************************
The UE shall transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode over 3GPP access and initiate the registration procedure for mobility and periodic registration update used for mobility (i.e. the 5GS registration type IE set to "mobility registration updating" in the REGISTRATION REQUEST message) for NAS signalling connection recovery as specified in subclause 5.5.1.3.2, upon receiving from the lower layers:
a)	indication that the transition from RRC_INACTIVE state to RRC_CONNECTED state has failed and no indication that barring is applicable; or
b)	fallback indication without resume request from NAS.
************************************************************************************************************************
However, a much simpler solution to achieve the intended behaviour (remain in RRC_INACTIVE upon the reception of RRCReject, not perform any NAS state transition or trigger NAS recovery) could be that AS does NOT inform AS layer that RRC resume has failed, but simply informs that barring is applicable. In that case, the result on NAS level would be the same as any access attempt that is barred e.g. due to a given access category being barred as indicated in system information, which according to the NAS specifications TS 24.501 do not trigger any NAS state transition and NAS recovery.
Upon the reception of RRCReject, NAS is only informed that access barring is applicable (as already agreed) i.e. NAS is not informed of an RRC Resume failure.
Inform CT1 of agreed update.

A DRAFT LS has been provided in [7].

Further improvements in the procedure text
In addition to that discussion, there are some aspects in the existing text that could be improved. Herein, we have considered the latest version of the specifications, including changes from the IPA CRs from RAN2#103bis in Chengdu, such as [6].
For example, the UE actions upon the reception of RRCReject are in fact distinguished not by the messages that was rejected but whether the request was from upper layers or RRC. Hence, as current text uses as first level the condition based on the message, it becomes confusing especially for the RRCResumeRequest like message that can either be requested by upper layers or RRC. 
Hence, a cleaner way to structure the procedure would be to define in first levels a condition based on the origin of the request i.e. whether the request was from upper layers or RRC. Then, within each of these indicate the UE actions.
Action upon reception of RRCReject are distinguished depending if request is from upper layers (e.g. inform barring is applicable) or RRC (handling of pending RNAUs).

An example shows how this could be implemented is shown below, where we have kept the changes from agreed IPA CRs from RAN2#103bis and introduced new changes with user name 
************************************************************************************************************************
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>	reset MAC and release the MAC configuration;
1>	start timer T302, with the timer value set to the waitTime;
1>	set the variable pendingRnaUpdate to 'FALSE';
1>	if RRCReject is received in response to a request from upper layers:
2>	inform the upper layer that access barring is applicable for all access categories except categories ‘0’and '2';
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>	if RRCReject is received in response to an RRCResumeRequest or an RRCResumeRequest1:
2>	if resume is triggered by upper layers: or 
2>	inform upper layers about the failure to resume the RRC connection;
Editor’s Note: FFS In which cases upper layers are informed that a resume failure occurred upon the reception of RRC Reject.
12>	if resume is triggered by RRC:
23>	set the variable pendingRnaUpdate to 'TRUE';
2>	discard the security context including the KRRCenc key, the KRRCint, the KUPint key and the KUPenc key;
2>	suspend SRB1, upon which the procedure ends;
Editor’s Note: FFS Handling of timer T380 upon Reject e.g. stop, re-start, etc.
The RRC_INACTIVE UE shall continue to monitor paging while the timer T302 is running.

************************************************************************************************************************

This solution is implemented in a companion CR [8].
Conclusion
Based on the discussion in section 2 we propose the following:
1. Upon the reception of RRCReject, NAS is only informed that access barring is applicable (as already agreed) i.e. NAS is not informed of an RRC Resume failure.
1. Inform CT1 of agreed update.
1. [bookmark: _GoBack]Action upon reception of RRCReject are distinguished depending if request is from upper layers (e.g. inform barring is applicable) or RRC (handling of pending RNAUs).
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