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1 Introduction

Chapter 7.3 of the present RRC draft includes a list of RRC timers. However, the RRC timers are not yet captured in the PDU structure. The intention of the present contribution is to provide a text proposal such that configuration of relevant RRC timers is facilitated.  
2 Discussion
2.1 Timers that need to be configured explicitly

Section 7.3 of the RRC specification includes the following table with RRC timers:
	Timer
	Start
	Stop
	At expiry

	T300

	Transmission of RRC CONNECTION REQUEST (possibly following T302 expiry)
	Reception of RRC CONNECTION SETUP 
	Go to RRC_IDLE

	T302
	Reception of RRC CONNECTION REJECT including the IE ‘Wait time’
	Upon cell re-selection
	Transmit a new RRCConnectionRequest message. Start T300

	T303
	Unsuccessful access barring check while UE is not performing an emergency call
	Upon entering RRC_CONNECTED, upon 

cell re-selection and upon receiving SIB type 2 including a value of the IE Access probability factor or the IE Access class barring time different from the stored value
	None

	T304
	Reception of RRC RECONFIGURATION message including the IE ‘Mobility control information’
	Criterion for successful handover completion is met
	Consider handover to have failed and perform re-establishment on the ‘best cell’ (details FFS)

Start T311

	T310
	Upon detecting radio link problems
	Upon recovery from radio link problems and upon triggering the handover procedure
	Start T311
Stop T312, if running

	T311
	Upon T304 expiry, upon T310 expiry and upon T312 expiry
	Reception of RRC CONNECTION RE-ESTABLISHMENT or RRC CONNECTION RE-ESTABLISHMENT REJECT message. Selection of a cell using another RAT as well as when selected E-UTRA cell becomes unsuitable.
	Enter RRC_IDLE

	T312
	Upon receiving a Random Access  problem indication from MAC
	Upon receiving an indication from MAC about Random Access problem recovery
	Start T311

Stop T310, if running

	T320
	Upon receiving IE Cell re-selection priority expiry timer
	Upon entering RRC_CONNECTED
	Specified in [4], i.e. discard the Inter-frequency and inter-RAT priority information


First, we can rule out those timers whose values are derived from other parameters:  

Timers that do not need to be explicitly configured:  

· T302, since the value of T302 is derived from the waitTime of the RRCConnectionReject message. 

· T303, since the value of T303 is derived from accessClassBarringTime included in SystemInformationBlockType2.
· T320, since the value of T320 should be derived from the content of the RRCConnectionRelease, i.e. set to the value of the field cellReselectionPriorityExpiryTimer.  

For T320, we note that the current RRC draft does not assign any explicit value to T320. We have therefore included this correction in our text proposal. 
The rest of the timers above can be grouped into those needed in RRC_IDLE and RRC_CONNECTED, respectively: 

Timers needed in IDLE mode: T300;
Timers needed in CONNECTED mode: T304, T310, T311, T312.
In our text proposal, we suggest that these timers are handled in the same way as in UTRAN. Connected mode timers in UTRAN can be configured using both system information and using dedicated signaling, such that the connected mode timers can be adjusted in e.g. a service dependent way. 
On the need for dedicated signaling of the connected mode timers we note the following: The requirements on handover performance, radio link supervision and recovery (governed by the connected mode timers) may vary considerably depending on whether e.g. data or voice traffic is being served. Therefore, we expect that UE specific values of the timers are useful. Further, we note that if only broadcasting of the connected mode timers is supported, then after handover the UE would have to use the timer-values of the Source cell until it has read the cell-specific values from SIB2. As a particular example, the Target would have no control of T304 which governs how long the UE will try to reach the target cell. 
Idle mode timers are provided in system information alone with a default value if explicit configuration is not provided.   
Proposal 1: A UE in IDLE mode should read all connected mode timer values from System Information prior to entering CONNECTED state. Default values are used in case explicit timer values are not provided in system information. 
Proposal 2: The network may update the connected mode parameters using dedicated signaling. In connected state, the UE should not update its connected mode timer values from system information.     
Proposal 3: Idle mode timers shall be provided in system information. Default values shall be used in case an explicit timer value is not present in system information.  

Below, we provide text proposals capturing these suggestions. 
For the dedicated signaling of connected mode RRC timers, we have placed the IE under UE-RelatedInforamtion. Alternatively, the timer structure could be placed under IE RadioResourceConfiguration, provided a potential restructuring of the IE:s offers a more logical placement of it.    
2.2 Value ranges

We also suggest that RAN2 discusses and agrees on value ranges and default values of the timers. In our proposals below, we have added initial suggestions for default values. However, we suggest that the proposed values are marked with FFS in the ASN.1 to indicate that final values may require additional considerations before they are frozen.
T300:
For T300, we propose value ranges from 50 ms to 8 sec. This is quite similar to UTRAN, where the range is from 100 ms to 8 sec. In UTRAN, a default value of 1 second is used (Section 10.3.3.44 of 25.331). We propose to use this default value in e-UTRAN as well. 
Proposal 4: T300 is proposed to be configurable to [50, 100, 200, 400, 600, 800, 1000, 1500, 2000, 3000, 4000, 6000, 8000] milliseconds with 1000 ms as the default value. The default value is marked with an FFS. 
T304:
Compared to T300, we suggest that T304 is more biased to lower values. 
Proposal 5: T304 is proposed to be configurable to [40, 60, 100, 150, 200, 300, 400, 500, 600, 800, 1000, 2000, 4000] milliseconds with 500 ms as the default value. The default value is marked with an FFS. 
T310:

T310 governs the timer during which radio problems have been detected, but normal operation can resume in case the radio conditions improve. A zero-value indicates that the UE should detect a radio link failure immediately when the physical layer reports radio problems. 

Proposal 6: T310 is proposed to be configurable to [0, 40, 60, 100, 150, 200, 300, 400, 500, 600, 800, 1000, 2000, 4000] milliseconds with 400 ms as the default value. The default value is marked with an FFS. 
T311:

T311 governs the time during which the UE may try to re-establish the RRC connection. A zero-value   indicates that the UE should go directly to idle without any re-establishment attempt. 
Proposal 7: T311 is proposed to be configurable to [0, 100, 200, 400, 600, 800, 1000, 1500, 2000, 4000, 8000, 16000, 32000] milliseconds with 1000 ms as the default value. The default value is marked with an FFS. 
T312:

T312 governs uplink (MAC) problems and has characteristics similar to T310. 
Proposal 8: T312 is proposed to be configurable [0, 40, 60, 100, 150, 200, 300, 400, 500, 600, 800, 1000, 2000, 4000] milliseconds with 400 ms as the default value. The default value is marked with an FFS. 
Finally, we note that at handover, the connected mode timers need to be forwarded in the AS container from Source to Target. However, since the structure of the AS container is not yet agreed in RAN2, we have not provided any text proposal on this last issue.  
Proposal 9: At handover, the connected mode timers shall be forwarded in the AS container from Source to Target.   
3 Conclusion

In the present contribution, we suggest a text proposal facilitating the configuration of RRC timers. We ask RAN2 to discuss and agree to the proposals above above. Text proposals reflecting our suggestions are provided below.  
4 Text proposals 
++++++++++++++First text update

5.2.2.9
Actions upon reception of SystemInformationBlockType2
Upon receiving SystemInformationBlockType2, the UE shall:

1>
if a (UE specific) paging cycle was received (signalling details FFS):

Editor's note:
It is FFS is the UE specific DRX value is signalled by NAS or AS.
2>
Apply the lowest of the paging cycle and the defaultPagingCycle included in the semiStaticCommonChConfig:

1>
else:

2>
Apply the defaultPagingCycle included in the semiStaticCommonChConfig:

1>
if the UE is in RRC connected mode:


2> The UE shall not update its values of the timers and constants in UE-ConnectedTimersAndConstants.
1>
TBS
++++++++++++++Next text update (capturing the assignment of a value to T320)
5.3.8.3
Reception of the RRCConnectionRelease by the UE

The UE shall:

1>
indicate the release of the RRC connection to upper layers;

1>
release all radio resources no earlier than TBD ms from the moment the UE received the RRCConnectionRelease message;

· NOTE:
The time specified above enables lower layers to confirm successful reception of the release message.

1> If the RRCConnectionRelease message includes the idleModeMobilityControlInfo:

2>
store the idleModeMobilityControlInfo
2>
If the cellReselectionPriorityExpiryTimer is included:

3>
start timer T320, with a timer value set according to the value of the cellReselectionPriorityExpiryTimer;

1> If the RRCConnectionRelease message includes the redirectionInformation :

2> select a suitable cell on the (E-UTRA or inter-RAT) frequency indicated by the redirectionInformation in accordance with the cell selection process as specified in [4];

1>
enter RRC_IDLE.

++++++++++++++Next text update

SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


accessBarringInformation


SEQUENCE {



accessProbabilityFactor



ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40, p50, p60,













p70, p75, p80, p85, p90, p95},



accessClassBarringTime



ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},



accessClassBarringList



SEQUENCE (SIZE (6)) OF SEQUENCE {




accessClassBarring




BOOLEAN



}


}

OPTIONAL,
















-- Need OP


semiStaticCommonChConfig


SemiStaticCommonChConfigSIB,


semiStaticSharedChConfig


SemiStaticSharedChConfig,
 
ue-ConnnnectedTimersAndConstants

UE-ConnectedTimersAndConstants,

ue-IdleTimersAndConstants



UE-IdleTimersAndConstants,

frequencyInformation



SEQUENCE {



ul-EARFCN






INTEGER (0..maxEARFCN)


OPTIONAL,
-- Need OP



ul-Bandwitdh





ENUMERATED {ffs},




-- 4-bit field FFS


additionalSpectrumEmission


INTEGER (0..31)


},


...

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	SystemInformationBlockType2 field descriptions

	accessProbabilityFactor



	accessClassBarringTime

Timer value in seconds.

	accessClassBarringList

Access class barring for AC 10-15. First in the list is for AC 10, second in the list is for AC 11, and so on

	ul-EARFCN

Default value determined from default TX-RX frequency separation defined in [36.101]

	ul-Bandwidth

Parameter: Uplink bandwidth [36.101]

	additionalSpectrumEmission

Defined in [36.101]


++++++++++++++Next text update

–
UE-ConnectedTimersAndConstants
The IE UE-ConnectedTimersAndConstants contains timers and constants used by the UE in connected mode.
UE-ConnectedTimersAndConstants information element
-- ASN1START

UE-ConnectedTimersAndConstants ::=

SEQUENCE {

t-304








ENUMERATED { 












ms40, ms60, ms100, ms150, ms200,













ms300, ms400, ms500, ms600,













ms800, ms1000, ms2000, ms4000,













spare3, spare2, spare1}



DEFAULT ms500, 




















-- default value FFS

t-310








ENUMERATED { 












ms0, ms40, ms60, ms100, ms150, ms200,













ms300, ms400, ms500, ms600,













ms800, ms1000, ms2000, ms4000,













spare2, spare1}





DEFAULT ms400,




















-- default value FFS


t-311 








ENUMERATED { 












ms0, ms100, ms200, ms400, ms600,












ms800, ms1000, ms1500, ms2000,












ms4000, ms8000, ms16000, ms32000,













spare3, spare2, spare1}



DEFAULT ms1000,




















-- default value FFS


t-312 








ENUMERATED { 












ms0, ms40, ms60, ms100, ms150, ms200,













ms300, ms400, ms500, ms600,













ms800, ms1000, ms2000, ms4000,













spare2, spare1}





DEFAULT ms400, 




















-- default value FFS


...

}

-- ASN1STOP

Editor's note:
The extension mechanisms in this IE are FFS.
	UE-ConnectedTimersAndConstants field descriptions

	t-xyz

Timers are described in section 7.3. ms50 denotes 50 milliseconds, ms100 denotes 100 milliseconds, and so on.




++++++++++++++Next text update

–
UE-IdleTimersAndConstants
The IE UE-IdleTimersAndConstants contains timers and constants used by the UE in idle mode.
UE-IdleTimersAndConstants information element
-- ASN1START

UE-IdleTimersAndConstants ::=


SEQUENCE {

t-300 








ENUMERATED {













ms50, ms100, ms200, ms400, ms600,












ms800, ms1000, ms1500, ms2000,












ms3000, ms4000, ms6000, ms8000,













spare3, spare2, spare1} 


DEFAULT ms1000,




















-- default value FFS 

...
}

-- ASN1STOP

Editor's note:
The extension mechanisms in this IE are FFS.

	UE-IdleTimersAndConstants field descriptions

	t-xyz
Timers are described in section 7.3. ms50 denotes 50 milliseconds, ms100 denotes 100 milliseconds, and so on.



++++++++++++++Next text update
–
UE-RelatedInforamtion
The IE UE-RelatedInforamtion is used to convey miscellaneous UE related information.

UE-RelatedInforamtion information element
-- ASN1START

UE-RelatedInforamtion ::=


SEQUENCE {


newUE-Identity





C-RNTI






OPTIONAL,
-- Cond Handover


ue-ConnnnectedTimersAndConstants
UE-ConnectedTimersAndConstants
OPTIONAL
}
-- ASN1STOP

	UE-RelatedInforamtion field descriptions

	newUE-Identity

Field description and need is FFS.


	Conditional presence
	Explanation

	Handover
	This IE should be mandatory present in case of handover, i.e., if the IE MobilityControlInformation is included, otherwise it is optional, continue (FFS).
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