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1 Introduction
At the RAN2 #62bis meeting, there was good progress on defining value ranges for RRC timers. For example, T300 and T301 now have seven configurable values each and a spare value for future extensions. 

However, no values for T310 where agreed, and T320 and T321 also lack any values. In this contribution, we therefore discuss value ranges for these timers, with the hope that RAN2 could discuss and agree on values to these, too. We are also addressing T304 for which some open issues remain regarding inter-RAT mobility.  
2 Discussion
In this section, we provide a separate discussion for each of the relevant timers. 
2.1 Value range of T310

RAN2 #62bis concluded the discussion on T310 without agreements, where concern was expressed on the lack of information regarding L1 measurement filtering and radio problem reporting from L1 to L3. 
The LS ‎[1] from RAN1 to RAN2 includes e.g. the following information on the matter: 

· In non-DRX mode operations, the physical layer in the UE shall every radio frame check the quality, measured over the previous [200ms] period, against thresholds (Qout and Qin) defined implicitly by relevant tests in TS 36.101.

· The UE shall for every radio frame indicate radio problem detection to higher layers when the quality is worse than the threshold Qout and continue until the quality is better than the threshold Qin.

We hope this information is sufficient in order for RAN2 to discuss and conclude on parameter values for T310: L1 includes (non-configurable, low-pass) filtering of quality measurements that are implicitly defined by measurement quality requirements. By T310, it is possible to configure an additional time before a Radio Link Failure is declared, in case L1 would recover in the meantime. We also note that a recovery may occur in any radio frame (L1 reports in every frame), why timer values below the filtering period are relevant.

As argued in ‎[2], we find that T310 is mainly characterized by how long a service can tolerate an outage. We also find that T310 has characteristics very similar to T312 (that is started when uplink problems are detected) for which RAN2 #62bis agreed to a set of values. We therefore propose that RAN2 agrees to the following value range of T310, which is common to the agreed T312 value range: 

Proposal 1: T310 is proposed to be configurable to [0, 50, 100, 200, 500, 1000, 2000, spare] milliseconds.  
2.2 Value range of T320
T320 was not discussed in ‎[2] and its value range remains FFS.

T320 is included in the RRCConnectionRelease message together with UE specific idle mode mobility control parameters. T320 governs how long the UE should continue to use these UE specific mobility parameters. T320 is stopped when the UE enters RRC_CONNECTED.
It seems clear that quite long values (in the order of hours) are desired in order for the UE specific values to be meaningful. We therefore suggest introducing the values [1, 6, 12, 24] hours. An infinite value could also be considered, where the UE specific values remain valid until the UE performs its next access attempt to the network (e.g. due to periodic activity or mobility) or when the UE enters a different PLMN. 
Proposal 2: We propose that RAN2 discusses and agrees to a value range for T320 using the following range proposal as a basis: T320 should be configurable to [1, 6, 12, 24, infinity, spare3, spare2, spare1] hours. 
2.3 Value range of T321 
T321 was not discussed in ‎[2] and its value range remains FFS.
T321 is included in the IE measurementConfiguration together with the configuration to report the global cell identity of a cell. T321 governs how long the UE should try to acquire the relevant identity from System Information of the target. T321 should thus depend on the time it takes to read this information.

In general, the required global cell identity reading time is dependent on the repetition period of the relevant system information in the target cell. In E-UTRAN, the identity is available in SIB1, which is repeated every 80 ms. In UTRAN and GERAN, considerably longer reading times are needed, and the required value of T321 is in general case depending on the configuration of the target RAT. Contribution ‎[3] provides information about typical repetition periods of the relevant information. For UTRAN, a T321 value in the order of several 100’s of milliseconds appears most useful, while GERAN reading times will be in the order of a second or two. If RAI is requested, a T321 value of several seconds may be needed.
For intra LTE global identity reading, we therefore propose that T321 shall be configurable to the values [100, 200, 400, 800, 1200] milliseconds. For inter-RAT, we propose that T321 should be configurable to [500, 1000, 1500, 2000, 4000, 8000] milliseconds. Our suggestions are summarized in the following proposal: 

Proposal 3: We propose that RAN2 discusses and agrees to a value range for T321 using the following range proposals as a basis: 
· Intra LTE: T321 should be configurable to [100, 200, 400, 800, 1200, spare3, spare2, spare1] milliseconds. 
· Inter RAT: T321 should be configurable to [500, 1000, 1500, 2000, 4000, 8000, spare2, spare1] milliseconds.
2.4 T304 for inter-RAT mobility
For Intra LTE handover, RAN2 #62bis agreed to a set of configurable values for T304, where the highest configurable value is 1 second. The document ‎[4] analyzed that for “blind handover”, the handover delay including cell search may exceed 700 milliseconds. Since the margin to 1 second is quite small, we prefer to introduce the configurable value 2 seconds for T304 at intra LTE handovers:

Proposal 4: Introduce the configurable value 2 seconds for T304 at intra-LTE handovers.  

RAN2 #62bis further agreed to “reuse” the T304 timer for inter-RAT mobility control. However, the PDU-section for inter-RAT mobility (section 6 in R2-082795) still includes an FFS for the value range of this t304. Mobility from E-UTRA includes CCO, where the target cell is unprepared and System Information of the target cell may have to be read before the handover can be completed. Such a CCO may therefore be considerably slower compared to Intra-LTE handover. In GERAN for example, relevant system information is typically repeated once every 940 ms and 1.88 ms, but it could be configured to appear even less often (up to 7.52 sec), see e.g. ‎[3]. Using the agreed value range for t304 for LTE handovers as a basis ([ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, spare1], if Proposal 4 is agreed), we therefore see a need to introduce longer values for t304 for inter-RAT handovers. Compared to intra-LTE t304, these longer values are introduced on the expense of some small configurable values (50 and 150 ms are “replaced” with 4 and 8 seconds).  
Proposal 5: Introduce the configurable values [ms100, ms200, ms500, ms1000, ms2000, ms4000, ms8000, spare] milliseconds for T304 at inter-RAT handovers. 
In addition, we have appended text proposals that provide explicit assignments of T304 in the relevant places of the procedural text. 

Proposal 6: Assignment of T304 to the value of t304 is introduced according to the attached text proposals. 
3 Conclusion

In the present contribution, we have discussed remaining open issues regarding the value ranges of RRC timers. We wish that our five proposals above can be used as a basis for agreements when RAN2 is progressing on this matter. 

Our suggestions are reflected in the text proposals attached below. 
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5 Text proposals
------------- First change -------------
5.3.5.4
Reception of a RRCConnectionReconfiguration including the mobilityControlInformation by the UE (handover)

NOTE 1:
The UE should perform the handover as soon as possible following the reception of the RRC message triggering the handover, which could be before confirming successful reception (HARQ and ARQ) of this message.

If the RRCConnectionReconfiguration message includes the mobilityControlInformation and the UE is able to comply with the configuration included in this message, the UE shall:
1>
stop timer T310 and T312, if running;

1>
set timer T304 to t304 in the mobilityControlInformation IE and start T304;
------------- Next change -------------
5.4.3.3
Reception of the MobilityFromEUTRACommand by the UE

The UE shall:

1>
set timer T304 to t304 in the MobilityFromEUTRACommand message and start T304;
1> consider inter-RAT mobility is initiated towards the RAT indicated by the targetRAT-Type included in the MobilityFromEUTRACommand message;

------------- Next change -------------
–
MobilityFromEUTRACommand
The MobilityFromEUTRACommand message is used to command handover or a cell change from E‑UTRA to another RAT (3GPP or non-3GPP).

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

MobilityFromEUTRACommand message
-- ASN1START

MobilityFromEUTRACommand ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




mobilityFromEUTRACommand-r8


MobilityFromEUTRACommand-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

MobilityFromEUTRACommand-r8-IEs ::=
SEQUENCE {


t304







ENUMERATED { 











ms100, ms200, ms500, ms1000,












ms2000, ms4000, ms8000, spare},





 

targetRAT-Type





ENUMERATED {












utra, geran, cdma2000, spare5, spare4,












spare3, spare2, spare1},


targetRAT-MessageContainer


OCTET STRING,


...

}

-- ASN1STOP

	MobilityFromEUTRACommand field descriptions

	t304

Timer T304 as described in section 7.3. ms100 corresponds with 100 ms, ms200 corresponds with 200 ms and so on.

	targetRAT-Type

Indicates the target RAT type.

	targetRAT-MessageContainer

Used to carry messages corresponding to specifications from the target RAT.


------------- Next change -------------
–
IdleModeMobilityControlInfo
The IE IdleModeMobilityControlInfo is used %%

IdleModeMobilityControlInfo information element
-- ASN1START

IdleModeMobilityControlInfo ::=

SEQUENCE {


interFreqPriorityList



InterFreqPriorityList

OPTIONAL,


geran-FreqPriorityList



GERAN-FreqPriorityList

OPTIONAL,


utra-FreqPriorityList



UTRA-FreqPriorityList

OPTIONAL,


hrpd-BandClassPriorityList


HRPD-BandClassPriorityList


OPTIONAL,


oneXRTT-BandClassPriorityList

OneXRTT-BandClassPriorityList

OPTIONAL,


t320







ENUMERATED {











h1, h6, h12, h24, infinity, spare3, 











spare2, spare1}


OPTIONAL
}

InterFreqPriorityList ::=


SEQUENCE (SIZE (1..maxFreq)) OF SEQUENCE {


eutra-CarrierFreq




EUTRA-DL-CarrierFreq,


cellReselectionPriority



INTEGER (0..7)






-- value range FFS
}

GERAN-FreqPriorityList ::=


SEQUENCE (SIZE (1..maxGERAN-Carrier)) OF SEQUENCE {


geran-CarrierFreq




GERAN-DL-CarrierFreq,


geran-CellReselectionPriority

INTEGER (0..7)






-- value range FFS
}

UTRA-FreqPriorityList ::=


SEQUENCE (SIZE (1..maxUTRA-Carrier)) OF SEQUENCE {


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS
}

HRPD-BandClassPriorityList ::=


SEQUENCE (SIZE (1..maxHRPD-BandClass)) OF SEQUENCE {


hrpd-bandClass





INTEGER (0),






-- value range FFS


hrpd-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS

}

OneXRTT-BandClassPriorityList ::=

SEQUENCE (SIZE (1..maxOneXRTT-BandClass)) OF SEQUENCE {


oneXRTT-bandClass




INTEGER (0),






-- value range FFS


oneXRTT-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS

}

-- ASN1STOP

	IdleModeMobilityControlInfo field descriptions

	carrierFrequency

Field description is FFS. (Could generic descriptions be used to cover multiple cases, i.e.: E‑UTRA inter-frequency, GERAN and UTRA?)

	cellReselectionPriority

Field description is FFS.

	t320

Timer T320 as described in section 7.3. h1 corresponds with 1 hour, h6 corresponds with 6 hours and so on.


–
MobilityControlInformation
The IE MobilityControlInformation includes parameters relevant for network controlled mobility to/within E‑UTRA.

Editor's note
The UE is not aware if the handover involves a change of eNB, i.e. no UE behaviour is defined specific for the intra-eNB and the inter-eNB cases

Editor's note
It is FFS if other system information may be provided in the message used to trigger handover, e.g. Semi-static shared channel configuration information, UE timers and constants

MobilityControlInformation information element
-- ASN1START

MobilityControlInformation ::=

SEQUENCE {


targetCellIdentity




PhysicalCellIdentity,


eutra-CarrierFreq




EUTRA-CarrierFreq




OPTIONAL,
-- Need OC


eutra-CarrierBandwidth



EUTRA-CarrierBandwitdh



OPTIONAL,
-- Need OC


additionalSpectrumEmission


INTEGER (0..31)





OPTIONAL,
-- Need OC


t304







ENUMERATED {












ms50, ms100, ms150, ms200, ms500, ms1000,












ms2000, spare},


radioResourceConfigCommon


RadioResourceConfigCommon,


rach-ConfigDedicated



RACH-ConfigDedicated



OPTIONAL
-- Need OD

}

EUTRA-CarrierBandwitdh ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {ffs}
OPTIONAL,
-- Need OC, 4-bit field FFS

ul-Bandwitdh





ENUMERATED {ffs}
OPTIONAL
-- Need OC, 4-bit field FFS
}

-- ASN1STOP

	MobilityControlInformation field descriptions

	additionalSpectrumEmission

Defined in [36.101]

	t304

Timer T304 as described in section 7.3. ms50 corresponds with 50 ms, ms100 corresponds with 100 ms and so on.

	dl-Bandwidth

Parameter: Downlink bandwidth [36.101]

	Ul-Bandwidth

Parameter: Uplink bandwidth [36.101]


------------- Next change -------------
–
ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting event. The E‑UTRA measurement reporting events are labelled AN with N equal to 1, 2 and so on.

Event A1:
Serving becomes better than absolute threshold;

Event A2:
Serving becomes worse than absolute threshold;

Event A3:
Neighbour becomes amount of offset better than serving;

Event A4:
Neighbour becomes better than absolute threshold;

Event A5:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigEUTRA information element
-- ASN1START

ReportConfigEUTRA ::=



SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventA1







SEQUENCE {






a1-Threshold





INTEGER (0)



-- value range FFS




},





eventA2







SEQUENCE {






a2-Threshold





INTEGER (0)



-- value range FFS




},





eventA3







SEQUENCE {






a3-Offset






INTEGER (0)









  -- value range FFS but will include positive and negative values




},





eventA4







SEQUENCE {






a4-Threshold





INTEGER (0)



-- value range FFS




},





eventA5







SEQUENCE {






a5-Threshold1





INTEGER (0),


-- value range FFS





a5-Threshold2





INTEGER (0)



-- value range FFS




}




},




hysteresis






INTEGER (0),




-- value range FFS



timeToTrigger





INTEGER (0)





-- value range FFS


},



periodical







SEQUENCE {




reportCGI







BOOLEAN,




t321








ENUMERATED {















ms100, ms200, ms400, ms800,














ms1200, spare3, spare2, spare1



} 














OPTIONAL -- Cond CGI



}


},


triggerQuantity





ENUMERATED {rsrp, rsrq},


reportQuantity





ENUMERATED {sameAsTriggerQuantity, both},


maxReportCells





INTEGER (1..maxCellReport),


reportInterval





SEQUENCE {}





OPTIONAL,
-- Cond Periodic


reportAmount





SEQUENCE {}





OPTIONAL
-- Need OP

}

-- ASN1STOP

	ReportConfigEUTRA field descriptions

	eventId

Choice of E‑UTRA event triggered reporting criteria.

	triggerQuantity 
The quantities used to evaluate the triggering condition for the event. The values rsrp and rsrq correspond to Reference Signal Received Power (RSRP) and Reference Signal Received Quality (RSRQ) [36.214].

	hysteresis

Hysteresis parameter for entering/ leaving measurement report triggering condition. Value in dB.

	timeToTrigger
Time during which specific criteria for the event needs to be met in order to trigger a measurement report. Value in seconds.

	reportQuantity 
The quantities to be included in the measurement report. The value both means that both the rsrp and rsrq quantities are to be included in the measurement report

	maxReportCells
Max number of cells to include in the measurement report.

	reportInterval
If included, the event triggers the UE to perform periodical reporting with the indicated interval. Value in seconds.

	reportAmount
Number of reports in case of periodical reporting triggered by event (if limited). In case reportCGI is set to ‘TRUE’ only value 1 applies. In case of the reporting configuration concerns a SON report of the strongest cells on the carrier, only value 1 applies. For the latter case, use of other values is FFS.

	t321
Timer T321 as described in section 7.3. ms100 corresponds with 100 ms, ms200 corresponds with 200 ms and so on.


	Conditional presence
	Explanation

	Periodic
	This IE is mandatory in case type is set to ‘periodical’; otherwise it is optional

	CGI
	This IE is mandatory in case reportCGI is set to ‘TRUE’; otherwise it is not needed


–
ReportConfigId
The IE ReportConfigId is used to identify a measurement reporting configuration.

ReportConfigId information element
-- ASN1START

ReportConfigId ::=




INTEGER (1..maxReportConfigId)

-- ASN1STOP

	ReportConfigId field descriptions

	Void




–
ReportConfigInterRAT
The IE ReportConfigInterRAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events are labelled BN with N equal to 1, 2 and so on.

Event B1:
Neighbour becomes better than absolute threshold;

Event B2:
Serving becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.

ReportConfigInterRAT information element
-- ASN1START

ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





INTEGER (0)



-- value range FFS




},





eventB2







SEQUENCE {






b2-Threshold1





INTEGER (0),


-- value range FFS





b2-Threshold2





INTEGER (0)



-- value range FFS




}




},




timeToTrigger




INTEGER (0)






-- value range FFS


},



periodical







SEQUENCE {




reportCGI







BOOLEAN,




t321









ENUMERATED {















ms500, ms1000, ms1500, ms2000,














ms4000, ms8000, spare2, spare1



}














OPTIONAL
-- Cond CGI
 


}


},


maxReportCells





INTEGER (1..maxCellReport),


reportQuantity





SEQUENCE {}





OPTIONAL,
-- Need OP; FFS

reportInterval





SEQUENCE {}





OPTIONAL,
-- Cond Periodic


reportAmount





SEQUENCE {}





OPTIONAL
-- Need OP
}

-- ASN1STOP

	ReportConfigInterRAT field descriptions

	eventId

Choice of inter-RAT event triggered reporting criteria.

	timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

	maxReportCells

Max number of cells to include in the measurement report.

	reportQuantity

Need is FFS.

	reportInterval
If included, the event triggers the UE to perform periodical reporting with the indicated interval.

	reportAmount
Number of reports in case of periodical reporting triggered by event (if limited). In case reportCGI is set to ‘TRUE’ only value 1 applies. In case of the reporting configuration concerns a SON report of the strongest cells on the carrier, only value 1 applies. For the latter case, use of other values is FFS.

	t321

Timer T321 as described in section 7.3. ms100 corresponds with 100 ms, ms200 corresponds with 200 ms and so on.


	Conditional presence
	Explanation

	Periodic
	This IE is mandatory in case type is set to ‘periodical’; otherwise it is optional

	CGI
	This IE is mandatory in case reportCGI is set to ‘TRUE’; otherwise it is not needed
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