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1.
Introduction
According to the TS 24.501, the upper layer of the UE in RRC_INACTIVE performs NAS recovery upon receiving information highlighted from the AS layer as follows: 

	5.3.1.3
5GMM-CONNECTED mode with RRC inactive indication

This subclause is only applicable for UE’s 5GMM mode over 3GPP access.

The UE is in 5GMM-CONNECTED mode with RRC inactive indication when the UE is in:

a)
5GMM-CONNECTED mode over 3GPP access at the NAS layer; and

b)
RRC_INACTIVE state at the AS layer (see 3GPP TS 38.300 [27]).

Unless stated otherwise, the UE behavior in 5GMM-CONNECTED mode with RRC inactive indication follows the UE behavior in 5GMM-CONNECTED over 3GPP access, except that:

a)
the UE shall apply the mobility restrictions; and

b)
the UE shall perform the PLMN selection procedures

as in 5GMM-IDLE mode over 3GPP access.

The UE shall transition from 5GMM-CONNECTED mode over 3GPP access to 5GMM-CONNECTED mode with RRC inactive indication upon indication from the lower layers that the UE has transitioned to RRC_INACTIVE state.

Upon trigger of a procedure which requires sending of a NAS message, the UE in 5GMM-CONNECTED mode with RRC inactive indication over 3GPP access shall request the lower layers to transition to RRC_CONNECTED state (see 3GPP TS 38.300 [27]).

The UE shall transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-CONNECTED mode over 3GPP access upon receving from the lower layers indication that the UE has transitioned to RRC_CONNECTED state (see 3GPP TS 38.300 [27]).

NOTE:
The AMF can be aware of the transition between 5GMM-CONNECTED mode and 5GMM-CONNECTED mode with RRC inactive indication for a UE (see 3GPP TS 23.502 [9]).
The UE shall trigger a transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode upon selection of a PLMN that is not an equivalent PLMN to the registered PLMN. 

If the UE requests the lower layers to transition to RRC_CONNECTED state at initiation of a registration procedure, a service request procedure or a de-registration procedure, upon fallback indication from lower layers, the UE shall:

-
enter 5GMM-IDLE mode; and

-
proceed with the pending procedure.

If the UE requests the lower layers to transition to RRC_CONNECTED state for other reason than initiation of a registration procedure, a service request procedure or a de-registration procedure, upon fallback indication from lower layers, the UE shall:

-
enter 5GMM-IDLE mode;

-
initiate service request procedure; and

-
upon successful service request procedure completion, proceed with any pending procedure.

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 (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 receving from the lower layers:

· indication that the transition from RRC_INACTIVE state to RRC_CONNECTED state has failed.

The UE shall transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode over 3GPP access upon receving from the lower layers:

a)
indication of transition from RRC_INACTIVE to RRC_IDLE;

b)
AMF paging indication; or

c)
indication of cell selection to E-UTRAN or another RAT that the UE supports.

The UE shall not trigger a transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode upon entering a new PLMN which is in the list of equivalent PLMNs.


Thus, in order to rely on NAS recovery for handling error in AS, the proper information should be delivered to upper layer.
Observation 1. In order to rely on NAS recovery for error handling in AS, the proper information should be delivered to upper layer.
2.
Discussion
According to the current TS 38.331, the following cases can occur after the UE transmits RRC Resume Request message. In each case, the information that the UE AS informs upper layer is as follows:
	Possible case
	the information that the UE AS informs upper layer

	Receiving RRC Resume
	indicate to upper layers that the suspended RRC connection has been resumed

	Receiving RRC Setup
	indicate to upper layers fallback of the RRC connection;

	Receiving RRC Release
	indicate the suspension of the RRC connection to upper layers

	Receiving RRC Reject
	if an RRCResumeRequest triggered by upper layers:
· inform upper layers about the failure to resume the RRC connection 
if an RRCResumeRequest triggered by RRC (e.g. mobility or periodic RNAU):
· set the variable pendingRnaUpdate to 'TRUE';

	T319 expiry (no response)
	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause RRC Resume failure;

indicate the release of the RRC connection to upper layers together with the release cause as RRC Resume failure

	Cell re-selection while T319 or T302 is running
	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause RRC Resume failure;

inform upper layers about the failure to resume the RRC connection


As shown in the above table, when the UE in RRC_INACTIVE receives the RRC Reject, expires T319, or performs a cell reselection while T319 or T302 is running, the UE AS indicates the failure to resume the RRC connection to upper layer, then the upper layer performs NAS recovery based on the information from the UE AS layer.
Regarding to cases upon T319 expiry and cell re-selection while T319 or T302 is running, there were agreements as below.
	At RAN2 #101 meeting,

· If resume procedure (including RNAU procedure) fails, the UE move to RRC_IDLE and indicates to NAS to perform NAS recovery.

· Resume procedure is protected by a timer (similar to T300 for connection establishment procedure). UE consider resume failure upon timer expiry.

At RAN2 #102 meeting,

· If Resume is triggered by AS and NAS triggered event, and cell reselection happens whilst either of the wait timer or T300x are running rely on NAS recovery.


RAN2 agreed that the UE stays in RRC_INACTIVE when the UE receives RRC Reject via SRB0 in response to an RRC Resume Request regardless of triggered by either AS or upper layers. However, according to the blue highlighted part, the UE AS informs upper layers about the failure to resume the RRC connection. Upon receiving the indication, according to subclause 5.3.1.3 of TS 24.501, the upper layer will transit to RRC_IDLE in order to perform NAS recovery. Consequently, mis-match between UE-AS layer and UE-NAS layer can be happen.
Therefore, the UE AS need to define different indication to distinguish events such as staying in RRC_INACTIVE and going into RRC_IDLE. According to RAN2 agreements, RAN2 intended to make the UE stay in RRC inactive in the case of the blue highlighted part while to make the UE moves to RRC_IDLE for yellow highlighted parts.

Proposal 1. RAN2 define new indication to inform the upper layers that 

· the failure to resume the RRC connection but the UE stay in RRC_INACTIVE when the upper layer triggered the RRC Resume procedure but the UE AS received RRC reject. 

Proposal 2. TP to TS38.331 on RRC Reject in RRC_INACTIVE is provided in annex.
In addition, CT1 doesn’t have information for RAN2 agreements for resume failure according to events, the UE either stays in RRC_INACTIVE or moves into RRC_IDLE. Thus, RAN2 need to send LS to inform it and ask to update their specifications to align with RAN2 agreements.
Proposal 3. RAN2 need to send LS to inform the discussion above and ask to update their specifications to align with RAN2 agreements.
3.
Conclusion
In this discussion paper, we presented our consideration on RRC reject case which triggered by upper layer and proposed as below: 
Observation 1. In order to rely on NAS recovery for handling error in AS, the proper information should be delivered to upper layer.
Proposal 1. RAN2 define new indication to inform the upper layers that 

· the failure to resume the RRC connection but the UE stay in RRC_INACTIVE when the upper layer triggered the RRC Resume procedure but the UE AS received RRC reject. 
Proposal 2. TP to TS38.331 on RRC Reject in RRC_INACTIVE is provided in annex.
Proposal 3. RAN2 need to send LS to inform the discussion above and ask to update their specifications to align with RAN2 agreements.
4. Text Proposal for TS 38.331

5.3.15.2
Reception of the RRCReject by the UE
The UE shall:

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:
2>
if resume is triggered by upper layers:
2>
inform upper layers about the failure to resume the RRC connection with maintaining suspension of the RRC connection;[image: image1.jpg]Y




