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1
Introduction

During the email discussion [77bis#24] Joint/TEI: RAT/PLMN selection upon RRC Connection Reject, some companies suggested a review of LTE RRC (TS36.331) with regards to interaction between NAS and AS for RRC failure indication and RRC connection release.

RAN2#78 also sent an LS to CT1 [R2-123142] requesting feedback on the mapping between AS and NAS behaviour for the different failure cases. 

At a high level, there are two scenarios to consider are:

1) For the connection establishment failure case: When does the RRC indicate “inform upper layers about the failure to establish the RRC connection and that access barring for mobile terminating calls is applicable” and when does it indicate “inform upper layers about the failure to establish the RRC connection”

2) For Connection release case (i.e., failures after connection establishment): What cause value is provided by the RRC.  Focussing on the abnormal release cases, the two cause values “'other' and “RRC connection failure”.
See Annex A: for the relevant extracts and details of the usage.

2
Discussion
2.1 
Connection establishment phase
Based on the relevant extracts and related comments in the Annex, the following conclusions can be drawn:

Observation #1: RRC is consistent in the usage of  failure indication during the connection establishment phase:

 Scenario a: “inform upper layers about the failure to establish the RRC connection and that access barring for mobile terminating calls is applicable” is used consistently when a “barring timer or wait timer” is running

Scenario b: “inform upper layers about the failure to establish the RRC connection” is used when there is a failure and there is no further timer running (T300 expiry or cell re-selection during T300, ACB for emergency calls or special ACs).
2.1.1
A closer look at the scenario b: inform upper layers about the failure to establish the RRC connection
As summarised above and can be seen from the annex below, the indication “inform upper layers about the failure to establish the RRC connection” is used for all cases when there is a failure and there is no further timer running (T300 expiry or cell re-selection during T300, ACB for emergency calls or special ACs).
However, from the overall UE perspective, the same UE behaviour may not the correct one for all these cases.   Since T300 expiry may result in repeated failures if retried immediately (such as for PRACH failures), it might be better to wait for a while before retrying to avoid unnecessary battery drain.  On the other hand, for Cell selection, it is best for UE to restart the procedure immediately.  

NAS already supports both behaviours (see Annex B): 

1) Retry after T3411 (10s) (max 5 times)

2) The UE shall immediately restart the NAS procedure.
Proposal #1: Discuss if it is useful to provide different indications for T300 expiry and Cell reselection to allow NAS to follow different procedures.  

2.2
Connection release case (i.e., failures after connection establishment):
Based on Annex A.2, the following observation can be made with regard to the two cause values “'other' and “RRC connection failure”:
Observation #2: Release cause “connection failure” is used for all failure cases (all types of re-establishment failure),  and cause “other” is used for all normal release cases with a couple of exceptions.
The exceptions that need more discussion are discussed below.
2.2.1
Connection release with possible wrong cause usage

Two scenarios that need discussion are reconfiguration failure and release triggered by upper layers.  They are both discussed below:

Case 1: 5.3.5.5
Reconfiguration failure
1>
if the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message:

[..]

2>
if security has not been activated:
3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause other;
Strictly this is a connection failure as it would have triggered a re-establishment if security was activated.  And if the connection was dropped, it is a “failure”.  So the cause value should have been “RRC connection failure”.  The consequences of this “error” depends on CT1 response on use of this cause but worst case, the correct re-transmission mechanism may not be triggered.  As long as this doesn’t happen repeatedly, the consequence is not critical.
Case 2:  5.3.9
RRC connection release requested by upper layers

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
It is not intuitively obvious which cause value to use for this as in some ways it is an “abnormal” case but it is not really an AS failure.  So the use of “other” seems correct.

Proposal #2: Discuss whether there is a reason to change the release cause “other” for:

· for Reconfiguration failure when security is not enabled.

· for release case initiated by upper layers.

3
Summary and proposal

Based on the above analysis, RRC specifications seems quite consistent and correct in the usage for indication from AS to NAS for the various failure cases both during initial connection establishment phase and also during failures after connection establishment.

Observation #1: RRC is consistent in the usage of  failure indication during the connection establishment phase:

“inform upper layers about the failure to establish the RRC connection and that access barring for mobile terminating calls is applicable” is used consistently when a “barring timer or wait timer” is running

“inform upper layers about the failure to establish the RRC connection” is used when there is a failure and there is no further timer running (T300 expiry or cell re-selection during T300, ACB for emergency calls or special ACs).

Proposal #1: Discuss if it is useful to provide different indications for T300 expiry and Cell reselection to allow NAS to follow different procedures.  

Observation #2: Release cause “connection failure” is used for all failure cases (all types of re-establishment failure),  and cause “other” is used for all normal release cases with a couple of exceptions.
Only two possible “errors” were identified, and it is proposed to discuss these:

Proposal #2: Discuss whether there is a reason to change the release cause “other” for:

· for Reconfiguration failure when security is not enabled.
· for release case initiated by upper layers.

Annex A: Extracts from RRC for connection failure and release
A1: Failures during Connection establishment phase
5.3.3.2
Initiation

1>
if the UE is establishing the RRC connection for mobile terminating calls:

2>
if timer T302 is running:

3>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile terminating calls is applicable, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for emergency calls:

2>
if SystemInformationBlockType2 includes the ac-BarringInfo:
3>
if the ac-BarringForEmergency is set to TRUE:

4>
if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:

NOTE 1:
ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN.

5>
if the ac-BarringInfo includes ac-BarringForMO-Data, and for all of these valid Access Classes for the UE, the corresponding bit in the ac-BarringForSpecialAC contained in ac-BarringForMO-Data is set to one:

6>
consider access to the cell as barred;

4>
else:

5>
consider access to the cell as barred;

2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection,
 upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for mobile originating calls:

2>
perform access barring check as specified in 5.3.3.11, using T303 as "Tbarring" and ac-BarringForMO-Data as "AC barring parameter";
2>
if access to the cell is barred:

3>
if SystemInformationBlockType2 includes ac-BarringForCSFB or the UE does not support CS fallback:

4>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls is applicable
, upon which the procedure ends;

3>
else (SystemInformationBlockType2 does not include ac-BarringForCSFB and the UE supports CS fallback):

4>
if timer T306 is not running, start T306 with the timer value of T303;

4>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls and mobile originating CS fallback is applicable
, upon which the procedure ends;

1>
else if the UE is establishing the RRC connection for mobile originating signalling:

2>
perform access barring check as specified in 5.3.3.11, using T305 as "Tbarring" and ac-BarringForMO-Signalling as "AC barring parameter";
2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating signalling is applicable
, upon which the procedure ends;

1>
else (the UE is establishing the RRC connection for mobile originating CS fallback):

2>
if SystemInformationBlockType2 includes ac-BarringForCSFB:

3>
perform access barring check as specified in 5.3.3.11, using T306 as "Tbarring" and ac-BarringForCSFB as "AC barring parameter";

3>
if access to the cell is barred:

4>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating CS fallback is applicable
, due to ac-BarringForCSFB, upon which the procedure ends;
2>
else:

3>
perform access barring check as specified in 5.3.3.11, using T306 as "Tbarring" and ac-BarringForMO-Data as "AC barring parameter";

3>
if access to the cell is barred:

4>
if timer T303 is not running, start T303 with the timer value of T306;

4>
inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating CS fallback and mobile originating calls is applicabl
e, due to ac-BarringForMO-Data, upon which the procedure ends;
1>
apply the default physical channel configuration as specified in 9.2.4;

1>
apply the default semi-persistent scheduling configuration as specified in 9.2.3;

1>
apply the default MAC main configuration as specified in 9.2.2;

1>
apply the CCCH configuration as specified in 9.1.1.2;

1>
apply the timeAlignmentTimerCommon included in SystemInformationBlockType2;

1>
start timer T300;

1>
initiate transmission of the RRCConnectionRequest message in accordance with 5.3.3.3;

NOTE 2:
Upon initiating the connection establishment procedure, the UE is not required to ensure it maintains up to date system information applicable only for UEs in RRC_IDLE state. However, the UE needs to perform system information acquisition upon cell re-selection.
	****Next usage *****


5.3.3.5
Cell re-selection while T300, T302, T303, T305 or T306 is running

The UE shall:

1>
if cell reselection occurs while T300, T302, T303, T305 or T306 is running:

2>
if timer T302, T303, T305 and/ or T306 is running:
3>
stop timer T302, T303, T305 and T306, whichever ones were running;

3>
perform the actions as specified in 5.3.3.7;

2>
if timer T300 is running:
3>
stop timer T300;

3>
reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

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

5.3.3.6
T300 expiry

The UE shall:

1>
if timer T300 expires:

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
, upon which the procedure ends;

	****Next usage *****


5.3.3.7
T302, T303, T305 or T306 expiry or stop

The UE shall:

1>
if timer T302 expires or is stopped:

2>
inform upper layers about barring alleviation for mobile terminating access;
2>
if timer T303 is not running:

3>
inform upper layers about barring alleviation for mobile originating calls;

2>
if timer T305 is not running:

3>
inform upper layers about barring alleviation for mobile originating signalling;

2>
if timer T306 is not running:

3>
inform upper layers about barring alleviation for mobile originating CS fallback;

1>
if timer T303 expires or is stopped:

2>
if timer T302 is not running:

3>
inform upper layers about barring alleviation for mobile originating calls;

1>
if timer T305 expires or is stopped:

2>
if timer T302 is not running:

3>
inform upper layers about barring alleviation for mobile originating signalling;

1>
if timer T306 expires or is stopped:

2>
if timer T302 is not running:

3>
inform upper layers about barring alleviation for mobile originating CS fallback;

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

1>
if the extendedWaitTime is present and the UE supports delay tolerant access:
2>
forward the extendedWaitTime to upper layers;

1>
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 mobile originating CS fallback is applicable
, upon which the procedure ends;

A1: Release and Failures after connection establishment
5.3.12
UE actions upon leaving RRC_CONNECTED

Upon leaving RRC_CONNECTED, the UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320 and T330;
1>
release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP entity for all established RBs;
1>
indicate the release of the RRC connection to upper layers together with the release cause
;

	****Next usage *****


5.3.9
RRC connection release requested by upper layers
5.3.9.1
General

The purpose of this procedure is to release the RRC connection. Access to the current PCell may be barred as a result of this procedure.

NOTE:
Upper layers invoke the procedure, e.g. upon determining that the network has failed an authentication check, see TS 24.301 [35].

5.3.9.2
Initiation

The UE initiates the procedure when upper layers request the release of the RRC connection. The UE shall not initiate the procedure for power saving purposes.

The UE shall:

1>
if the upper layers indicate barring of the PCell:

2>
treat the PCell used prior to entering RRC_IDLE as barred according to TS 36.304 [4];

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'
;

	****Next usage *****


5.3.5.5
Reconfiguration failure
The UE shall:

1>
if the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message:

2>
continue using the configuration used prior to the reception of RRCConnectionReconfiguration message;

2>
if security has not been activated:
3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause other;

	****Next usage *****


5.3.7.3
Actions following cell selection while T311 is running
Upon selecting a suitable E-UTRA cell, the UE shall:

1>
stop timer T311;

1>
start timer T301;

1>
apply the timeAlignmentTimerCommon included in SystemInformationBlockType2;

1>
initiate transmission of the RRCConnectionReestablishmentRequest message in accordance with 5.3.7.4;

NOTE:
This procedure applies also if the UE returns to the source PCell.

Upon selecting an inter-RAT cell, the UE shall:
1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';
	****Next usage *****


5.3.7.6
T311 expiry
Upon T311 expiry, the UE shall:

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';
	****Next usage *****


5.3.7.7
T301 expiry or selected cell no longer suitable

The UE shall:

1>
if timer T301 expires; or

1>
if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 36.304 [4]:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';

5.3.7.8
Reception of RRCConnectionReestablishmentReject by the UE

Upon receiving the RRCConnectionReestablishmentReject message, the UE shall:

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';
	****Next usage *****


5.3.8.3
Reception of the RRCConnectionRelease 
by the UE

The UE shall:

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

1>
if the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the cell reselection priority information provided by the idleModeMobilityControlInfo;
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 the releaseCause received in the RRCConnectionRelease message indicates loadBalancingTAURequired:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'load balancing TAU required';
1>
else if the releaseCause received in the RRCConnectionRelease message indicates cs-FallbackHighPriority:

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'CS Fallback High Priority';
1>
else:

2>
if the extendedWaitTime is present and the UE supports delay tolerant access:

3>
forward the extendedWaitTime to upper layers;

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause other';
	****Next usage *****












	****Next usage *****


5.3.11.3
Detection of radio link failure
The UE shall:

[..]
2>
if AS security has not been activated:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7;

The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report 48, hours after the radio link failure is detected, upon power off or upon detach.

	****Next usage *****


5.4.3.4
Successful completion of the mobility from E-UTRA
Upon successfully completing the handover, the cell change order or enhanced 1xRTT CS fallback, the UE shall:

1>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
Annex B
(for reference)

7.3
Timers (Informative)

	Timer
	Start
	Stop
	At expiry

	T300

	Transmission of RRCConnectionRequest 
	Reception of RRCConnectionSetup or RRCConnectionReject message, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6

	T301
	Transmission of RRCConnectionReestabilshmentRequest
	Reception of RRCConnectionReestablishment or RRCConnectionReestablishmentReject message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Reception of RRCConnectionReject while performing RRC connection establishment
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T303
	Access barred while performing RRC connection establishment for mobile originating calls
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Info or

reception of MobilityFromEUTRACommand message including CellChangeOrder
	Criterion for successful completion of handover to EUTRA or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	In case of cell change order from E-UTRA or intra E-UTRA handover, initiate the RRC connection re-establishment procedure; In case of handover to E-UTRA, perform the actions defined in the specifications applicable for the source RAT.

	T305
	Access barred while performing RRC connection establishment for mobile originating signalling
	Upon entering RRC_CONNECTED and upon cell re-selection 
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T306
	Access barred while performing RRC connection establishment for mobile originating CS fallback.
	Upon entering RRC_CONNECTED and upon cell re-selection
	Inform upper layers about barring alleviation as specified in 5.3.3.7

	T310
	Upon detecting physical layer problems i.e. upon receiving N310 consecutive out-of-sync indications from lower layers
	Upon receiving N311 consecutive in-sync indications from lower layers, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure 

	T311
	Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable E-UTRA cell or a cell using another RAT.
	Enter RRC_IDLE

	T320
	Upon receiving t320 or upon cell (re)selection to E-UTRA from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cellGlobalId for the requested cell, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI
	Initiate the measurement reporting procedure, stop performing the related measurements and remove the corresponding measId

	T330
	Upon receiving LoggedMeasurementConfiguration message
	Upon log volume exceeding the suitable UE memory, upon initiating the release of LoggedMeasurementConfiguration procedure
	Perform the actions specified in 5.6.6.4


Annex c
(for reference) Mapping of AS indication to NAS

NAS specifications have different behaviours captured as follows:

	Failure case
	AS indication
	UE action

	a)
Access barred because of access class barring or NAS signalling connection establishment rejected by the network

	“inform upper layers about the failure to establish the RRC connection and that access barring for mobile terminating calls is applicable” (applicable for Reject and ACB)
	procedure is started as soon as possible, i.e. when access for "signalling" is granted on the current cell

	b) Lower layer failure or release of the NAS signalling connection before the NAS ACCEPT or NAS REJECT message is received
	Release cause “connection failure” (all types of re-establishment failure),  and cause “other” 
	Retry after T3411 (10s) (max 5 times)

	h) Transmission failure of NAS REQUEST message indication from lower layers
	inform upper layers about the failure to establish the RRC connection (applicable for T300 and cell reselection)
	The UE shall immediately restart the NAS procedure.
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Common section - specific �release cause is provided in other sections.
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