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Discussion and decision
1.  Introduction
At RAN2 #62bis, RAN2 agreed to handle reception of RRCConnectionReject in a similar fashion as for access barring, i.e., failure is informed to NAS, and T302 is maintained in RRC during idle [1]. This paper discusses inherent problems of this model and proposes resolutions. Moreover, issues related with T302, T303 and T305 are discussed. A text proposal for TS 36.331 is also provided.
2. Discussion
2.1
RRCConnectionReject handling

The agreement from RAN2 #62bis regarding RRCConnectionReject handling is summarised below:

· RRC indicates failure to establish connection to NAS and T302 is run by RRC during idle, with the initial value set to the waitTime received by the RRCConnectionReject.

· During T302 any RRC establishment attempts except for emergency calls are barred. This includes mobile terminating access.
The problem with this model is that T302 blocks any access attempt except for emergency calls, regardless of what caused the start of T302. For example, a mobile originating signalling attempt is blocked by T302, although T302 was started due to a previous mobile originating call attempt. This was not the case with the RRC retransmission model that had been assumed prior to RAN2 #62bis. To recover this problem, it is proposed that T303 or T305 is started upon receiving RRCConnectionReject, depending on whether the attempt was for mobile originating calls (in which case T303 shall be started) or signalling (or T305).

The UE behaviour upon receiving RRCConnectionReject while performing mobile terminating access also needs to be clarified. Although such scenario is thought to be unlikely, this might happen if paging discarding at the MME is not effective in due time. As such, upon reception of RRCConnectionReject while performing mobile terminating access, T302 can be started with the timer value set to the waitTime received. This will allow differentiation of mobile terminating access, as was possible by the model prior to RAN2 #62bis.
Similarly, the UE behaviour upon receiving RRCConnectionReject while performing emergency calls need to be clarified. For this case, no barring time should be applicable. As such, the waitTime received by the RRCConnectionReject shall be ignored (if this ever happens), and the UE should be allowed to retry immediately if necessary (this would be done by NAS).
This leads to the following four proposals:

Proposal 1:
Upon reception of RRCConnectionReject while performing mobile originating calls, T303 is started with the timer value set to the waitTime received by the RRCConnectionReject.

Proposal 2:
Upon reception of RRCConnectionReject while performing mobile originating signalling, T305 is started with the timer value set to the waitTime received by the RRCConnectionReject.

Proposal 3:
Upon reception of RRCConnectionReject while performing mobile terminating access, T302 is started with the timer value set to the waitTime received by the RRCConnectionReject.

Proposal 4:
Upon reception of RRCConnectionReject while performing emergency calls, no timer is started.

2.2
T302, T303 and T305 handling
The current 5.3.3.5 [2] states that T302, T303 and T305 shall be stopped upon expiry of T300. However, this should not be the case since T300 might be started for establishing connection for emergency calls, while e.g., T303 was running. In such case T303 should keep on running after expiry of T300. The case is similar for other combinations such as when T300 has expired for mobile originating signalling while T303 was running. It seems that the intention in 5.3.3.5 was to reset T302, T303 and T305 upon cell reselection during T300, rather than when T300 has expired.
Proposal 5:
Upon cell reselection during T300, the timers T302, T303 and T305 shall be stopped.

Proposal 6:
Upon T300 expiry, the timers T302, T303 and T305 shall not be stopped, if they were running.

The current 7.3 [2] states that T303 and T305 shall be stopped when a relevant IE (the corresponding accessProbabilityFactor or the accessBarringTime) in accessBarringInformation in SIB2 is changed. However, this would potentially cause a burst of access attempts when the accessBarringInformation indicates relaxing of access barring. To protect the network from such bursts, T302, T303 and T305 shall not be stopped when the accessBarringInformation in SIB2 is changed. As each UE’s timer would expire at different timings, this would make the system loading to gradually recover, without causing processing overload.
Proposal 7:
Upon change of accessBarringInformation in SIB2, the timers T302, T303 and T305 shall not be stopped, if they were running.

Previous discussions regarding AS-NAS interaction for the access control resulted in AS not informing NAS about the expiry of T302, T303 or T305 [3]. This was based on the idea that the NAS retries would be UE internal implementation, and a phrase “retry as soon as possible” in the NAS specifications [4] should be sufficient. However, this seems to have caused some confusion in CT1 whether NAS should develop their own retranmission model independently (e.g., based on NAS timers), or NAS should be aware of the AS barred state and retry only after barring is alleviated. Clearly, the latter model is more intelligent and preferable. This requires that NAS is made aware of which type of access is currently being barred due to the barring time (i.e., T302, T303 and T305).
Proposal 8:
Upon expiry of T302, T303 or T305, RRC shall inform NAS about barring alleviation for mobile terminating access, mobile originating calls or mobile originating signalling, respectively.
Proposal 9:
RAN2 shall send an LS to CT1 (cc SA2) about the access control and related timer handling in RRC.
3. Conclusions
This paper proposed the followings:
Proposal 1:
Upon reception of RRCConnectionReject while performing mobile originating calls, T303 is started with the timer value set to the waitTime received by the RRCConnectionReject.

Proposal 2:
Upon reception of RRCConnectionReject while performing mobile originating signalling, T305 is started with the timer value set to the waitTime received by the RRCConnectionReject.

Proposal 3:
Upon reception of RRCConnectionReject while performing mobile terminating access, T302 is started with the timer value set to the waitTime received by the RRCConnectionReject.

Proposal 4:
Upon reception of RRCConnectionReject while performing emergency calls, no timer is started.

Proposal 5:
Upon cell reselection during T300, the timers T302, T303 and T305 shall be stopped.

Proposal 6:
Upon T300 expiry, the timers T302, T303 and T305 shall not be stopped, if they were running.

Proposal 7:
Upon change of accessBarringInformation in SIB2, the timers T302, T303 and T305 shall not be stopped, if they were running.

Proposal 8:
Upon expiry of T302, T303 or T305, RRC shall inform NAS about barring alleviation for mobile terminating access, mobile originating calls or mobile originating signalling, respectively.
A text proposal for TS 36.331 (based on the version in [2]) is given below. The structure of 5.3.3.2 is also changed to improve readability.
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5.3.3
RRC connection establishment

5.3.3.1
General
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Figure 5.3.3.1-1: RRC connection establishment, successful
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Figure 5.3.3.1-2: RRC connection establishment, network reject
The purpose of this procedure is to establish an RRC connection. RRC connection establishment involves SRB1 establishment. The procedure is also used to transfer the initial NAS dedicated information/ message from the UE to E-UTRAN.

E-UTRAN applies the procedure as follows:

-
to establish SRB1 only.
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 state.

Upon initiation of the procedure, the UE shall:

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

2>
if timer T302 is running:

3>
consider access to the cell as barred;
2>
else:

3>
consider access to the cell as not barred;

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

2>
if SystemInformationBlockType2 includes the accessBarringInformation and the accessClassBarringForEmergencyCalls is set to TRUE:

3>
consider access to the cell as barred;
2>
else:

3>
consider access to the cell as not barred;
1>
else if the UE is establishing the RRC connection for mobile originating calls:

2>
if timer T303 is running:

3>
consider access to the cell as barred;
2>
else if SystemInformationBlockType2 includes the accessBarringInformation and the accessBarringForOriginatingCalls is present:

3>
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], and

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.
3>
for at least one of these Access Classes the accessClassBarring in the accessClassBarringList contained in accessBarringForOriginatingCalls is set to FALSE:

4>
consider access to the cell as not barred;

3>
else:

4>
draw a random number ‘rand’ uniformly distributed in the range: 0 ≤ rand < 1;
4>
if ‘rand’ is lower than the value indicated by accessProbabilityFactor included in accessBarringForOriginatingCalls:

5>
consider access to the cell as not barred;

4>
else:

5>
consider access to the cell as barred;
2>
else:

3>
consider access to the cell as not barred;
1>
else (the UE is establishing the RRC connection for mobile originating signalling):

2>
if timer T305 is running:

3>
consider access to the cell as barred;
2>
else if SystemInformationBlockType2 includes the accessBarringInformation and the accessBarringForSignalling is present:

3>
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], and

3>
for at least one of these Access Classes the accessClassBarring in the accessClassBarringList contained in accessBarringForSignalling is set to FALSE:

4>
consider access to the cell as not barred;

3>
else:

4>
draw a random number ‘rand’ uniformly distributed in the range: 0 ≤ rand < 1;
4>
if ‘rand’ is lower than the value indicated by accessProbabilityFactor included in accessBarringForSignalling:

5>
consider access to the cell as not barred;

4>
else:

5>
consider access to the cell as barred;

2>
else:

3>
consider access to the cell as not barred;


















































1>
If access to the cell, as specified above, is not barred:

2>
stop acting on Paging messages;

2>
apply the default configuration applicable for the antennaInformation as specified in 9.2.3, until explicitly receiving a configuration;

2>
start timer T300;

2>
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 re-selection.

1>
else:

2>
if the UE is establishing the RRC connection for mobile originating calls and timer T303 is not running:

3>
draw a random number ‘rand’ that is uniformly distributed in the range 0 ≤ rand < 1;
3>
start timer T303 with a timer value calculated as follows, using the accessBarringTime included in accessBarringForOriginatingCalls:

T303= (0.7+ 0.6 * rand) * accessBarringTime
2>
else if the UE is establishing the RRC connection for mobile originating signalling and timer T305 is not running:

3>
draw a random number ‘rand’ that is uniformly distributed in the range 0 ≤ rand < 1;
3>
start timer T303 with a timer value calculated as follows, using the accessBarringTime included in accessBarringForSignalling:

T305= (0.7+ 0.6 * rand) * accessBarringTime












2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.

5.3.3.3
Actions related to transmission of RRCConnectionRequest message

The UE shall set the contents of RRCConnectionRequest message as follows:

1>
set the IE ue-Identity as follows:
2>
if upper layers provide an S-TMSI:
3>
set the identityType to s-TMSI;
3>
set the S-TMSI to the value received from upper layers;
2>
else

3>
set the identityType to randomNumber;

3>
draw a random value and set the randomNumber to this value;

NOTE 1
Upper layers provide the S-TMSI if the UE is registered in the TA of the current cell.
1>
Set the establishmentCause in accordance with the information received from upper layers;

The UE shall submit the RRCConnectionRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.6.

5.3.3.4
Reception of the RRCConnectionSetup by the UE

NOTE:
Prior to this, lower layers allocate a C-RNTI. For further details see TS 36.321 [6];

The UE shall:

1>
establish SRB1 in accordance with the received radioResourceConfiguration and as specified in 5.3.10;

NOTE 1:
The details of how the signalling radio bearer configuration is signalled are FFS, i.e. the use of a default RLC configuration has been agreed for SRB1. Use of default configurations for other parts of the Radio resource configuration is not precluded.

1>
If stored, discard the Inter-frequency priority information and the Inter-RAT priority information provided via dedicated signalling using the IE idleModeMobilityControlInfo;

1>
stop timer T300;

1>
stop timer T302, if running;
1>
stop timer T303, if running;

1>
stop timer T305, if running;

1>
stop timer T320, if running;

1>
enter RRC_CONNECTED state;

1>
stop the cell re-selection procedure;

1>
set the content of RRCConnectionSetupComplete message as follows:

2>
set the selectedPLMN-Identity to the PLMN selected by upper layers [TS 23.122, TS 24.008] from the PLMN(s) included in the plmn-IdentityList broadcast, within SystemInformationBlockType1, in the cell where the RRC connection was established;

2>

if upper layers provide the ‘Registered MME’, set the registeredMME as follows:

3>
if the PLMN identity of the ‘Registered MME’ is different from the PLMN selected by the upper layers, set the IE plmnIdentity to the value received from upper layers;

3> set the IEs mmegi and mmec to the value received from upper layers;

2>
set the nas-DedicatedInformation to include the information received from upper layers;

2> submit the RRCConnectionSetupComplete message to lower layers for transmission, upon which the procedure ends.
5.3.3.5
Cell re-selection during T300
The UE shall:


1>
If cell re-selection occurs during T300:

2>
stop timer T300;
2>
stop timer T302, if running;

2>
stop timer T303, if running;

2>
stop timer T305, if running;

2>
reset MAC and re-establish RLC for all RBs that are established;

2>
resume acting on Paging messages;

2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.

5.3.3.x
T300 expiry

The UE shall:

1>
If timer T300 expires:
2>
reset MAC and re-establish RLC for all RBs that are established;

2>
resume acting on Paging messages;

2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.

5.3.3.y
T302, T303 or T305 expiry

The UE shall:

1>
If timer T302, T303 or T305 expires:

2>
inform upper layers about barring alleviation for mobile terminating access, mobile originating calls or mobile originating signalling, respectively.

5.3.3.6
Reception of the RRCConnectionReject by the UE

The UE shall:

1>
stop timer T300;

1>
reset MAC and re-establish RLC for all RBs that are established;
1>
resume acting on Paging messages;

1>
if the UE was establishing the RRC connection for mobile terminating access:

2>
start timer T302, with the timer value set according to the value of the waitTime;
1>
else if the UE was establishing the RRC connection for mobile originating calls:

2>
start timer T303, with the timer value set according to the value of the waitTime;
1>
else if the UE was establishing the RRC connection for mobile originating signalling:

2>
start timer T305, with the timer value set according to the value of the waitTime;
1>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends.
5.3.3.7
Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure while the UE has not yet entered RRC_CONNECTED, the UE shall:

1>
stop timer T300, if running;

1>
reset MAC and re-establish RLC for all RBs that are established;
1>
resume acting on Paging messages, upon which the procedure ends.

Next modified section

7.3 Timers

	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
	Go to RRC_IDLE

	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 for mobile terminating access
	Upon entering RRC_CONNECTED, upon cell re-selection and upon T300 expiry
	Inform upper layers about barring alleviation for mobile terminating access

	T303
	Access barred or rejected while performing RRC connection establishment for mobile originating calls
	Upon entering RRC_CONNECTED, upon 

cell re-selection and upon T300 expiry
	Inform upper layers about barring alleviation for mobile originating calls

	T304
	Reception of RRCConnectionReconfiguration message including the MobilityControl Information or

reception of MobilityFromEUTRACommand message
	Criterion for successful completion of handover or cell change order is met (the criterion is specified in the target RAT in case of inter-RAT)
	Initiate the RRC connection re-establishment procedure

	T305
	Access barred or rejected while performing RRC connection establishment for mobile originating signalling
	Upon entering RRC_CONNECTED, upon cell re-selection and upon T300 expiry
	Inform upper layers about barring alleviation for mobile originating signalling

	T310
	Upon detecting physical layer problems
	Upon recovery from physical layer problems, upon triggering the handover procedure and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: stop T312, if running, and initiate the connection re-establishment procedure 

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

	T312
	Upon receiving a Random Access  problem indication from MAC
	Upon receiving an indication from MAC about Random Access problem recovery, upon triggering the handover procedure  and upon initiating the connection re-establishment procedure
	If security is not activated: go to RRC_IDLE else: stop T310, if running, and initiate the connection re-establishment procedure

	T320
	Upon receiving IE t320
	Upon entering RRC_CONNECTED
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving IE measurementConfiguration including a reportConfig including t321 (applicable for the case reportCGI is set to ‘TRUE’)
	Upon receiving IE measurementConfiguration that includes removal of the reportConfig including t321
	Stop performing the related measurements


End of text proposal
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