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1
Introduction
The EUTRA RRC protocol, TS 36.331, has been developed without too much concern about the details in the UTRA RRC protocol, TS 25.331. Vice versa, new features are introduced in the UTRA RRC protocol in Rel-8 without too much concern about the details in the EUTRA RRC protocol. In many cases this is quite reasonable, because EUTRA and UTRA are two separate radio access technologies. There are however a number of features, which should be supported and possible to apply seamlessly across the different radio access technologies.
The most striking example of these features is perhaps the absolute priority based cell reselection, which is supposed to be applied on an equal basis in EUTRA, UTRA and also in GSM. (In principle, it is also supported in CDMA2000 systems, although outside the scope of 3GPP.) Other features of this kind could be the ETWS and the home (e)NBs.
This paper focus on the absolute priority based cell reselection, but similar conclusions should be able to apply also in a more general sense.

2
Need for RRC harmonisation

When support for these "cross-technology" features are introduced in the RRC protocols of the different RATs, it is evident that identical information may need to be signalled between the network and the UE, independent of the particular type of RAT the UE is currently using for the radio access. From a UE point of view, it should thus be desirable that this information, as far as possible, is encoded in a consistent way, irrespective the particular type of RAT the UE is using for the communication. Because the protocol elements to support these features have been developed quite independently in EUTRA and UTRA, such consistency is far from guaranteed. A harmonisation between, primarily, the EUTRA and UTRA RRC protocols may therefore be required.
A particular aspect of the harmonisation is the provision of a common set of extension mechanisms, such that an evolution of common features and the corresponding protocol elements can be performed in the future, in a way such that the consistency between the protocols is maintained. An implication of that is that the ASN.1 extension marker, which is used in the EUTRA RRC protocol, should be allowed the protocol elements used in the UTRA RRC protocol for the support of common features.
In fact, the advantage of this kind of harmonisation is not only on the UE side. Along with the development of multi standard equipment in the infrastructure, it could be foreseen that a harmonisation of common protocol elements in the EUTRA and UTRA RRC protocols is beneficial also on the network side.

Obviously, there may be legacy considerations to be taken into account UTRA RRC protocol, which have existed through a number of releases before Rel-8. A harmonisation with EUTRA should not be enforced at any cost. However, when synergies on either the UE or the network side could be expected from a joint evolution of protocol elements and features across the radio access technologies, it should be taken into consideration. The EUTRA and UTRA protocols are developed within the same TSG and working groups. It is difficult to see why it should be possible.
3
Harmonisation of the absolute priority cell reselection protocol elements
An example, where a harmonisation between the UTRA and EUTRA RRC protocols should evidently be useful is the absolute priority based cell reselection. It is a feature that has been developed in Rel-8 to allow a virtually seamless mobility, primarily in idle mode, but to certain extent also in UTRA dedicated mode and GSM packet transfer mode, between the different types of RATs: EUTRA, UTRA, GSM and CDMA2000. Given the aim of the feature, one should expect that the information to configure neighbouring cell relations, absolute priorities and thresholds should be highly aligned between all the different access technologies. – The scope in this document is however restricted to UTRA and EUTRA. (One reason for that is that there are significant differences in the encoding technique used in the UTRA/EUTRA RRC messages, compared to, e.g. , the GSM RR and RLC/MAC control messages, which would make a harmonisation very difficult.)

The table 3.1 below lists certain information elements in the respective UTRA RRC and EUTRA RRC protocols, which serves essentially the same purpose.
Table 3.1: Example of IEs where harmonisation should be beneficial
	UTRA information element 
TS 25.331
	EUTRA information element 
TS 36.331
	Purpose

	UTRA priority info list (10.3.7.113)
	UTRA-FDD-CarrierFreqList and UTRA-TDD-CarrierFreqList (in SystemInformatioBlockType6)
	Absolute priorities and threshold values for the UTRA carrier frequencies to be broadcast in system information

	E-UTRA frequency and priority info list (10.3.7.115)
	InterFreqCarrierFreqList (in SystemInformatioBlockType6)
	Absolute priorities and threshold values for the EUTRA carrier frequencies to be broadcast in system information

	GSM priority info list (10.3.7.114)
	GERAN-NeigbourFreqList (in SystemInformatioBlockType7)
	Absolute priorities and threshold values for the GSM carrier frequencies to be broadcast in system information

	Priority Information (10.3.2.7)
	IdleModeMobilityControlInfo
	Dedicated priority information provided to specific UEs, overriding broadcast values


Extracts from TSs 25.331 and 36.331, showing the present encoding of these information elements, are provided in the respective annexes A and B below.
Comparing the corresponding information elements between the two RRC protocols, there is, after all, a strong resemblance between the information provided via the two access technologies. However, there are also clear differences, in terms of the overall information structure, the existence of certain parameters and differences in the value range of other parameters.
Different mechanisms for the extension of these information elements in the future are also at hand. The EUTRA encoding may include the ASN.1 extension marker to facilitate future extension of list elements to include new parameter fields, without breaking the overall information structure. The UTRA encoding, on the other hand, does not include this option. If new parameters need to be added to support new cell reselection features in the future, these protocol elements may have to diverge, because of the differences in extension options.
A detailed analysis of those differences is not provided here. Some of the differences can probably be explained by the fact that neither of the two protocols is complete, and further adjustments and alignments could be expected before the Rel-8 versions of them are closed (and the ASN.1 is frozen). Nevertheless, if the protocol elements to support the absolute priority based cell reselection is not harmonised, it may cause problems like:

–
It may become difficult to obtain a consistent UE behaviour, when the UE is roaming between the different radio access technologies;
–
The configuration of the network may become more complex, if the differences in the protocols require that the configuration of mobility parameters in the different radio access technologies shall compensate for those differences;
–
The UE and network components may become more complex than necessary, because information need to be translated between the protocols of the two access technologies.

In order to avoid problems of this kind, the following proposals are made:
1)
A review and comparison of the corresponding RRC information elements, defined for the support of common features in respectively EUTRA and UTRA, should be conducted:

–
Differences between the UTRA and EUTRA protocols should be explained and motivated;

–
Unmotivated differences should be removed.

2)
The need of a common strategy for the evolution of the protocol elements used to support the common features should be considered:
–
That may include a harmonisation of the extension mechanisms to be used within the scope of common features, such that new protocol elements can be introduced or extended in the future, using the same mechanisms in both protocols.

–
It may imply that the ASN.1 extension marker needs to be included in information elements of the UTRA RRC protocol, in order to be consistent with EUTRA.
From a practical point of view, a harmonisation of the protocol elements in the EUTRA and UTRA RRC protocols could be achieved in different ways. The following options should be considered:
a)
Common information elements could be defined and specified in one of the two RRC specifications, and be imported via direct type references into the ASN.1 code within other RRC specification;
b)
Common information elements could be defined and specified in one of the two RRC specifications, and be imported via text references in the other RRC specification, using an OCTET STRING or BIT STING type in the other RRC specification to convey the information;

–
This is, by the way, how the EUTRA IE UECapabilityInformation is incorporated in the UTRA IE "Inter-RAT UE radio access capability" in TS 25.331;
c)
Common information elements could be defined and specified independently in each one of the two RRC specifications. It avoids the need of importing information elements between the two specifications, but requires that members of the WG cooperate internally and keep the independent specifications aligned.

These alternatives are not evaluated any further here, but it is clear that each one of them have advantages and disadvantages, which need to be considered before choosing a solution, if a harmonisation of the protocol elements is decided. 

The first two alternatives (a, b) should guarantee that the proposals 1 and 2 above are fulfilled, but may prevent that certain deliberate variation between EUTRA and UTRA may exist. The last alternative (c), is more flexible, but relies on a very close and successful cooperation between EUTRA and UTRA when common protocol elements are evolved in the future.
4
Conclusion

The paper highlights the fact that certain AS features are applied across the radio access technologies, although the RRC protocol elements to support those features in the different radio access technologies are not particularly well harmonised. There are differences in terms of the overall structure of the information elements, the existence of certain parameters and differences in the value range of other parameters. There are also differences in the means available for future extension of those protocol elements.
In order to avoid future problems caused by these differences, it is proposed:

Proposal 1:
A review and comparison of the corresponding RRC information elements, defined for the support of common features in UTRA and EUTRA, should be conducted, with the aim of removing unmotivated differences between the UTRA and EUTRA protocols.

Proposal 2:
A common strategy should be considered for the evolution of common information elements, which are needed for the support those common features, aiming of harmonising the extension mechanisms and evolution of common protocol elements.

The purpose of these activates are to avoid problems like:
–
It may become difficult to obtain a consistent UE behaviour, when the UE is roaming between the different radio access technologies;

–
The configuration of the network may become more complex, if the differences in the protocols require that the configuration of mobility parameters in the different radio access technologies shall compensate for those differences;

–
The UE and network components may become more complex than necessary.

The RAN2 group is kindly asked to consider these proposals and decide how to proceed with a potential harmonisation of protocol elements intended for the support of common features in the two radio access technologies.
Annex A (for information) 
Extract of UTRA information elements (25.331)

10.3.7.113
UTRA priority info list
Contains priority based reselection information for UTRA.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	UTRA Serving Cell
	MP
	
	
	
	REL-8

	>priority
	MP
	
	Integer (0..<maxPrio–1>)
	0 is the lowest priority and maxPrio-1 is the highest
	REL-8

	>Sprioritysearch
	MP
	
	Integer (0..64 by step of 2)
	dB
	REL-8

	>Threshserving,low
	MP
	
	Integer (0..64 by step of 2)
	RSCP, dB
	REL-8

	UTRAN FDD Frequencies
	OP
	1 to < maxNumFDDFreqs>
	
	
	REL-8

	>UARFCN
	MP
	
	Integer(0..16383)
	
	REL-8

	>priority
	MD
	
	Integer (0..<maxPrio–1>)
	0 is the lowest priority and maxPrio-1 is the highest. Default value is the same value as  the previous priority in the list, the first occurrence is MP,
	REL-8

	>Threshx, high
	MP
	
	Integer (0..64 by step of 2)
	RSCP, dB


	REL-8

	>Threshx, low
	MP
	
	Integer (0..64 by step of 2)
	RSCP, dB


	REL-8

	>QqualminFDD
	MD
	
	Integer (-24..0)
	Ec/N0, [dB]

Default value is Qqualmin for the serving cell
	REL-8

	>QrxlevminFDD
	MD
	
	Integer (-120..-26 by step of 2)
	RSCP, [dBm]

Default value is Qrxlevmin for the serving cell
	REL-8

	UTRAN TDD Frequencies
	OP
	1 to < maxNumTDDFreqs>
	
	
	REL-8

	>UARFCN
	MP
	
	Integer(0..16383)
	
	REL-8

	>priority
	MD
	
	Integer (0..<maxPrio–1>)
	0 is the lowest priority and maxPrio-1 is the highest. Default value is the same value as  the previous priority in the list, the first occurrence is MP,
	REL-8

	>Threshx, high
	MP
	
	Integer (0..64 by step of 2)
	RSCP, dB


	REL-8

	>Threshx, low
	MP
	
	Integer (0..64 by step of 2)
	RSCP, dB


	REL-8

	>QrxlevminTDD
	MD
	
	Integer (-120..-26 by step of 2)
	RSCP, [dBm]

Default value is Qrxlevmin for the serving cell
	REL-8


NOTE:
The network should ensure that priorities for different Radio Access Technologies are always different.

UTRA-PriorityInfoList ::=


SEQUENCE {


utra-ServingCell




SEQUENCE {



priority






INTEGER (0..maxPrio-1),



-- Actual value = IE value * 2



s-PrioritySearch




INTEGER (0..32),



-- Actual value = IE value * 2



threshServingLow




INTEGER (0..32)


},


utran-FDD-FrequencyList



UTRAN-FDD-FrequencyList




OPTIONAL,


utran-TDD-FrequencyList



UTRAN-TDD-FrequencyList




OPTIONAL

}

UTRAN-FDD-FrequencyList ::=


SEQUENCE (SIZE(1..maxNumFDDFreqs)) OF











UTRAN-FDD-Frequency

UTRAN-FDD-Frequency ::=



SEQUENCE {


uarfcn







UARFCN,


priority






INTEGER (0..maxPrio-1),


-- Actual value = IE value * 2


threshXhigh






INTEGER (0..32),


-- Actual value = IE value * 2


threshXlow






INTEGER (0..32),


qQualMinFDD






INTEGER (-24..0),


-- Actual value = IE value * 2


qRxLevMinFDD





INTEGER (-60..-13)

}
UTRAN-TDD-FrequencyList ::=


SEQUENCE (SIZE(1..maxNumTDDFreqs)) OF











UTRAN-TDD-Frequency

UTRAN-TDD-Frequency ::=



SEQUENCE {


uarfcn







UARFCN,


priority






INTEGER (0..maxPrio-1),


-- Actual value = IE value * 2


threshXhigh






INTEGER (0..32),


-- Actual value = IE value * 2


threshXlow






INTEGER (0..32),


-- Actual value = IE value * 2


qRxLevMinTDD





INTEGER (-60..-13)

}
10.3.7.115
E-UTRA frequency and priority info list
Contains information about neighbour E-UTRA frequencies (with associated blacklists), together with priority based reselection information.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	E-UTRA frequency and priority
	
	1 to <maxNumEUTRAFreqs>
	
	
	REL-8

	>EARFCN
	MP
	
	Integer(0..29649)
	EARFCN of the downlink carrier frequency [36.101]
	REL-8

	>Measurement Bandwidth
	MD
	
	Enumerated(6, 15, 25, 50, 75, 100)
	Measurement bandwidth information common for all neighbouring cells on the carrier frequency. It is defined by the parameter Transmission Bandwidth Configuration, NRB [36.104]. The values indicate the number of resource blocks over which the UE could measure. Default value is 6.
	REL-8

	>priority
	MD
	
	Integer (0..<maxPrio–1>)
	0 is the lowest priority and maxPrio-1 is the highest. Default value is the same value as  the previous priority in the list, the first occurrence is MP,
	REL-8

	>QrxlevminEUTRA
	MP
	
	Integer (-120..-56 by step of 2)
	RSRP, [dBm]
	REL-8

	>Threshx, high
	MP
	
	Integer (0..64 by step of 2)  
	RSRP, dB


	REL-8

	>Threshx, low
	MP
	
	Integer (0..64 by step of 2)  
	RSRP, dB


	REL-8

	>Blacklisted cells per freq list
	OP
	1 to <maxEUTRACellperFreq>
	
	
	REL-8

	>>Physical Cell identity
	MP
	
	Integer (1..504)
	A list of blacklisted cells can be signalled per frequency
	REL-8


NOTE:
The network should ensure that priorities for different Radio Access Technologies are always different.

EUTRA-FrequencyAndPriorityInfoList ::=
SEQUENCE (SIZE (1..maxNumEUTRAFreqs)) OF












EUTRA-FrequencyAndPriorityInfo

EUTRA-FrequencyAndPriorityInfo ::=
SEQUENCE {


earfcn







EARFCN,


measurementBandwidth



ENUMERATED { mbw6, mbw15, mbw25, mbw50, mbw75, mbw100 },


priority






INTEGER (1..maxPrio-1),


-- Actual value = IE value * 2


qRxLevMinEUTRA





INTEGER (-60..-28),


-- Actual value = IE value * 2


threshXhigh






INTEGER (0..32),


-- Actual value = IE value * 2


threshXlow






INTEGER (0..32),


eutra-blackListedCellList


EUTRA-BlacklistedCellPerFreqList



OPTIONAL

}

EUTRA-BlacklistedCellPerFreqList ::= SEQUENCE (SIZE (1..maxEUTRACellPerFreq)) OF











EUTRA-BlacklistedCell

EUTRA-BlacklistedCell ::=


SEQUENCE {


physicalCellID





INTEGER (1..504)

}

10.3.7.114
GSM priority info list
Contains priority based reselection information for GSM.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	GSM Priority
	MP
	1 to <maxOtherRAT>
	
	
	REL-8

	>GSM Cell Grouping List
	MP
	1 to <maxCellMeas>
	
	
	REL-8

	>>GSM Cell ID
	MD
	
	Integer (0.. <maxCellMeas–1>)
	Default value is the value of the previous "GSM Cell ID" in the list plus one.

NOTE:
The first occurrence is then MP.
	REL-8

	>priority
	MD
	
	Integer (0..<maxPrio–1>)
	0 is the lowest priority and maxPrio-1 is the highest. Default value is the same value as  the previous priority in the list, the first occurrence is MP,
	REL-8

	>QrxlevminGSM
	MD
	
	Integer (-115..-25 by step of 2)
	GSM RSSI, [dBm]

Default value is Qrxlevmin for the serving cell
	REL-8

	>Threshx, high
	MP
	
	Integer (0..96 by step of 2)
	GSM RSSI, dB
	REL-8

	>Threshx, low
	MP
	
	Integer (0..96 by step of 2)
	GSM RSSI, dB
	REL-8


NOTE:
The network should ensure that priorities for different Radio Access Technologies are always different.

GSM-PriorityInfoList ::=


SEQUENCE (SIZE (1..maxOtherRAT)) OF











GSM-PriorityInfo

GSM-PriorityInfo ::=



SEQUENCE {


gsmCellGroupingList




GSMCellGroupingList,


priority






INTEGER (0..maxPrio-1),


-- Actual value = IE value * 2 + 1


qRxLevMinGSM





INTEGER (-58..-13),


-- Actual value = IE value * 2


threshXhigh






INTEGER (0..48),


-- Actual value = IE value * 2


threshXlow






INTEGER (0..48)

}

GSMCellGroupingList ::=



SEQUENCE (SIZE (1..maxCellMeas)) OF











GSM-CellID

GSM-CellID ::=





SEQUENCE {


gsm-CellID






INTEGER (0..maxCellMeas-1)

}

10.3.2.7
Priority Information
This IE indicates priority information for GERAN, UTRAN and E-UTRAN for reselections.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description
	Version

	CHOICE Action
	MP
	
	
	
	REL-8

	>Clear dedicated priorities
	
	
	NULL
	
	REL-8

	>Configure dedicated priorities
	
	
	
	
	REL-8

	>>Dedicated Priority Validity Timer
	OP
	
	Integer (5, 10, 20, 30, 60, 120, 180)
	Time in minutes for which the configured dedicated priorities are valid. When the timer expires the UE should revert to using the priorities signalled in system information. Absence of this IE means that the configured dedicated priorities are valid until the next update.

One spare value needed.
	REL-8

	>>Priority Level List
	MP
	1 to <maxPrio>
	
	
	REL-8

	>>>priority
	OP
	
	Integer (0.. <maxPrio–1>)
	Absence of this IE indicates that no priority is assigned to the indicated  frequencies. 0 is the lowest priority and maxPrio-1 is the highest
	REL-8

	>>>CHOICE Radio Access Technology
	MP
	
	
	
	REL-8

	>>>>UTRA FDD
	MP 
	
	
	
	REL-8

	>>>>>Frequency List
	MP
	1 to < maxNumFDDFreqs>
	
	
	REL-8

	>>>>>>UARFCN
	MP
	
	Integer(0 .. 16383)
	UARFCN of the downlink carrier frequency [25.101]
	REL-8

	>>>>UTRA TDD
	MP 
	
	
	
	REL-8

	>>>>>Frequency List
	MP
	1 to < maxNumTDDFreqs>
	
	
	REL-8

	>>>>>>UARFCN
	MP
	
	Integer(0 .. 16383)
	UARFCN of the downlink carrier frequency [25.101]
	REL-8

	>>>>E-UTRA
	
	
	
	
	REL-8

	>>>>>Frequency List
	
	1 to <maxNumEUTRAFreqs>
	
	
	REL-8

	>>>>>>EARFCN
	MP
	
	Integer(0 .. 29649)
	EARFCN of the downlink carrier frequency [36.101]
	REL-8

	>>>>GSM
	
	
	
	
	REL-8

	>>>>>Band indicator
	MP
	
	Enumerated (DCS 1800 band used, PCS 1900 band used)
	Indicates how to interpret the BCCH ARFCN
	REL-8

	>>>>>BCCH ARFCN
	MP
	
	Integer (0..1023) 
	[45]
	REL-8


NOTE:
It is always ensured by the UTRAN that priorities for different Radio Access Technologies are always different (e.g. a GERAN group of cells cannot have the same priority as a UTRA or E-UTRA frequency).

PriorityInformation ::=



SEQUENCE {


action







CHOICE {



clearDedicatedPriorities


NULL,



configureDedicatedPriorities 

SEQUENCE {




dedicatedPriorityValidityTimer

ENUMERATED { t5, t10, t20, t30, t60,














t120, t240, spare1 }

OPTIONAL,




priorityLevelList




PriorityLevelList



}


}

}

PriorityLevelList ::=



SEQUENCE (SIZE (1..maxPrio)) OF











PriorityLevel

PriorityLevel ::=




SEQUENCE {


priority






INTEGER (0..maxPrio-1)




OPTIONAL,


radioAccessTechnology



CHOICE {



utraFDD







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




uarfcn







UARFCN



},



utraTDD







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




uarfcn







UARFCN



},



eutra







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




earfcn







EARFCN



},



gsm








SEQUENCE {




frequency-Band





Frequency-Band,




bcch-ARFCN






BCCH-ARFCN


}

}

}

Frequency-Band ::=




ENUMERATED {











dcs1800BandUsed, pcs1900BandUsed }

Annex B (for information) 
Extract of EUTRA information elements (36.331)

–
SystemInformationBlockType6

The IE SystemInformationBlockType6 contains information relevant only for inter-RAT cell re-selection i.e. information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.

Editor's note:
In accordance with TS 36.300, cell specific parameters are not included in this SIB.

SystemInformationBlockType6 information element
-- ASN1START

SystemInformationBlockType6 ::=

SEQUENCE {


utra-FDD-CarrierFreqList


UTRA-FDD-CarrierFreqList
OPTIONAL,


utra-TDD-CarrierFreqList


UTRA-TDD-CarrierFreqList
OPTIONAL,


t-ReselectionUTRA




INTEGER (0..7),


speedDependentScalingParameters 
SEQUENCE {



t-ReselectionUTRA-SF-Medium 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}, 



t-ReselectionUTRA-SF-High 


ENUMERATED {oDot25, oDot5, oDot75, lDot0}


}















OPTIONAL,


-- need OP

...

}

UTRA-FDD-CarrierFreqList ::=

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


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,


threshX-High





INTEGER (-70..-22),


threshX-Low






INTEGER (-70..-22),


q-Rxlevmin






INTEGER (-70..-22),


-- need FFS

maxAllowedTxPower




INTEGER (-50..33),


-- need and value range FFS

q-Qualmin






INTEGER (-24..0),


-- need and value range FFS

...

}

UTRA-TDD-CarrierFreqList ::=

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


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,


threshX-High





INTEGER (-70..-22),


threshX-Low






INTEGER (-70..-22),


q-Rxlevmin






INTEGER (-70..-22),


-- need FFS

maxAllowedTxPower




INTEGER (-50..33),


-- need and value range FFS

...

}

-- ASN1STOP

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

	SystemInformationBlockType6 field descriptions

	t-ReselectionUTRA

Cell reselection timer value TreselectionRAT for UTRA. In seconds

	t-ReselectionUTRA-SF-Medium
The IE t-ReselectionUTRA is multiplied with this factor if the UE is in Medium Mobility state. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75 and so on.

	t-ReselectionUTRA-SF-High
The IE t-ReselectionUTRA is multiplied with this factor if the UE is in High Mobility state. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75 and so on.

	utra-CellReselectionPriority 

Absolute priority of the RAT (0 means: lowest priority)

	utra-CarrierFreqList 

List of carrier frequencies

	threshX-High 

Actual value threshHigh = IE value * 2

In dBm

	threshX-Low 

Actual value threshLow = IE value * 2

In dBm

	q-Rxlevmin 

Actual value = IE value * 2+1

In dBm

	maximumAllowedTxPower 

In dBm

	q-Qualmin 

In dBm


–
SystemInformationBlockType5

The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SystemInformationBlockType5 information element
-- ASN1START

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList,


...

}

InterFreqCarrierFreqList ::=

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


eutra-CarrierFreq




EUTRA-DL-CarrierFreq,


t-ReselectionEUTRAN




INTEGER (0..7),


speedDependentScalingParameters 
SEQUENCE {



t-ReselectionEUTRAN-SF-Medium 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}, 



t-ReselectionEUTRAN-SF-High 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}


}















OPTIONAL,

-- need OP


threshX-High





INTEGER (0..56),


threshX-Low






INTEGER (0..56),


measurementBandwidth



MeasurementBandwidth,


cellReselectionPriority



INTEGER (0..7)





OPTIONAL,


q-OffsetFreq





ENUMERATED {












dB-24, dB-22, dB-20, dB-18, dB-16, dB-14, 












dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3, 












dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5, 












dB6, dB8, dB10, dB12, dB14, dB16, dB18, 












dB20, dB22, dB24, spare1}




DEFAULT dB0,


interFreqNeighbouringCellList

InterFreqNeighbouringCellList
OPTIONAL,


interFreqBlacklistedCellList

InterFreqBlacklistedCellList
OPTIONAL,


...

}

InterFreqNeighbouringCellList ::=
SEQUENCE (SIZE (1..maxCellInter)) OF SEQUENCE {


physicalCellIdentity



PhysicalCellIdentity,


q-OffsetCell





ENUMERATED {












dB-24, dB-22, dB-20, dB-18, dB-16, dB-14, 












dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3, 












dB-2, dB-1, dB0, dB1, dB2, dB3, dB4, dB5, 












dB6, dB8, dB10, dB12, dB14, dB16, dB18, 












dB20, dB22, dB24, spare}

}

InterFreqBlacklistedCellList ::=
SEQUENCE (SIZE (1..maxCellBlack)) OF SEQUENCE {


physicalCellIdentity



PhysicalCellIdentity

}

-- ASN1STOP

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

	SystemInformationBlockType5 field descriptions

	threshX-High 

Parameter "Thresx,high" [36.304]. Actual value in dB = IE value * 2.

	threshX-Low 

Parameter "Thresx,low" [36.304]. Actual value in dB = IE value * 2.

	t-ReselectionEUTRAN

Cell reselection timer value TreselectionRAT for E-UTRAN. In seconds

	t-ReselectionEUTRAN-SF-Medium
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in Medium Mobility state. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75 and so on. 

	t-ReselectionEUTRAN-SF-High
The IE t-ReselectionEUTRAN is multiplied with this factor if the UE is in High Mobility state. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75 and so on.

	measurementBandwidth

Measurement bandwidth common for all neighbouring cells on the frequency.

	cellReselectionPriority

Absolute priority of the E-UTRA carrier frequency (0 means: lowest priority)

	q-OffsetFreq 

The value q-OffsetFreq in dB. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	interFreqNeighbouringCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters. 

	q-OffsetCell 

The value q-OffsetCell in dB. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

	interFreqBlacklistedCellList 

List of blacklisted inter-frequency neighbouring cells


–
SystemInformationBlockType7

The IE SystemInformationBlockType7 contains information relevant only for inter-RAT cell re-selection i.e. information about GERAN frequencies relevant for cell re-selection. The IE includes cell re-selection parameters for each frequency.

SystemInformationBlockType7 information element
-- ASN1START

SystemInformationBlockType7 ::=

SEQUENCE {


t-ReselectionGERAN




INTEGER (0..7),


speedDependentScalingParameters 
SEQUENCE {



t-ReselectionGERAN-SF-Medium 

ENUMERATED {oDot25, oDot5, oDot75, lDot0}, 



t-ReselectionGERAN-SF-High 


ENUMERATED {oDot25, oDot5, oDot75, lDot0}


}

















OPTIONAL,
-- need OP

geran-NeigbourFreqList



GERAN-NeigbourFreqList



OPTIONAL,
-- Need OD


...

}

GERAN-NeigbourFreqList ::=


SEQUENCE (SIZE (1..maxGNFG)) OF GERAN-BCCH-Group

GERAN-BCCH-Group ::=



SEQUENCE {


geran-BCCH-FrequencyGroup


GERAN-CarrierFreqList,


geran-BCCH-Configuration


SEQUENCE {



geran-CellReselectionPriority

INTEGER (0..7)




OPTIONAL,
-- Need OP



ncc-Permitted





BIT STRING (SIZE (8))


OPTIONAL,
-- Need OP



q-Rxlevmin






INTEGER (0..31)




OPTIONAL,
-- Need OP



threshX-High





INTEGER (0..31)




OPTIONAL,
-- Need OP



threshX-Low






INTEGER (0..31)




OPTIONAL
-- Need OP


},


...

}

-- ASN1STOP

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

Editor's note
RAN2 has agreed not to provide cell specific re-selection parameters for GSM/ GERAN neighbours. To be confirmed by GERAN/ RAN4

	SystemInformationBlockType7 field descriptions

	geran-NeigbourFreqList

Provides a list of neighbouring GERAN carrier frequencies, which may be monitored for neighbouring GERAN cells. The GERAN carrier frequencies are organised in groups and the cell reselection parameters are provided per group of GERAN carrier frequencies.

	geran-BCCH-FrequencyGroup

The list of GERAN carrier frequencies organised into one group of GERAN carrier frequencies.

	geran-BCCH-Configuration

Defines the set of cell reselection parameters for the group of GERAN carrier frequencies. In the first element of the geran-NeigbourFreqList field, a complete set of cell reselection parameters shall be provided in the geran-BCCH-Configuration field. In subsequent elements of the geran-NeigbourFreqList field, value(s) from the presiding element is used as default, if one or more of the cell reselection parameters in the geran-BCCH-Configuration field are absent.

	geran-CellReselectionPriority 

Absolute priority of the RAT (0 means: lowest priority)

	t-ReselectionGERAN

Cell reselection timer value TreselectionRAT for GERAN. In seconds

	t-ReselectionGERAN-SF-Medium
The IE t-ReselectionGERAN is multiplied with this factor if the UE is in Medium Mobility state. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75, 1 corresponds to 1.

	t-ReselectionGERAN-SF-High
The IE t-ReselectionGERAN is multiplied with this factor if the UE is in High Mobility state. Value oDot25 corresponds to 0.25, oDot5 corresponds to 0.5 , oDot75 corresponds to 0.75 and so on.

	ncc-Permitted 

Field encoded as a bit map, where bit N is set to "0" if a BCCH carrier with NCC = N-1 is not permitted for monitoring and set to "1" if the BCCH carrier with NCC = N-1 is permitted for monitoring; N = 1 to 8; bit 1 of the bitmap is the leading bit of the bit string.

	q-Rxlevmin

The actual value of q-Rxlevmin in dBm = (IE value * 2) ( 119.

	threshX-High

The actual value of threshX-High ("Threshx,high", [36.304]) in dBm = (IE value * 2) ( 119.

	threshX-Low

The actual value of threshX-Low ("Threshx,low", [36.304]) in dBm = (IE value * 2) ( 119.


–
IdleModeMobilityControlInfo
The IE IdleModeMobilityControlInfo is used %%

IdleModeMobilityControlInfo information element
-- ASN1START

IdleModeMobilityControlInfo ::=

SEQUENCE {


interFreqPriorityList



InterFreqPriorityList


OPTIONAL,


geran-FreqPriorityList



GERAN-FreqPriorityList


OPTIONAL,


utra-FDD-FreqPriorityList


UTRA-FDD-FreqPriorityList

OPTIONAL,


utra-TDD-FreqPriorityList


UTRA-TDD-FreqPriorityList

OPTIONAL,

hrpd-BandClassPriorityList


HRPD-BandClassPriorityList


OPTIONAL,


oneXRTT-BandClassPriorityList

OneXRTT-BandClassPriorityList

OPTIONAL,


t320







ENUMERATED {












min5, min10, min20, min30, min60, min120, min180,












spare}






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..maxGNFG)) OF SEQUENCE {


geran-BCCH-FrequencyGroup


GERAN-CarrierFreqList,


geran-CellReselectionPriority

INTEGER (0..7)

}

UTRA-FDD-FreqPriorityList ::=

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


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS
}

UTRA-TDD-FreqPriorityList ::=

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


utra-CarrierFreq




UTRA-DL-CarrierFreq,


utra-CellReselectionPriority

INTEGER (0..7) 






-- value range FFS
}
HRPD-BandClassPriorityList ::=

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


hrpd-bandClass





CDMA2000-Bandclass,


hrpd-CellReselectionPriority

INTEGER (0..7)

}

OneXRTT-BandClassPriorityList ::=
SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF SEQUENCE {


oneXRTT-bandClass




CDMA2000-Bandclass,


oneXRTT-CellReselectionPriority

INTEGER (0..7)

}

-- 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. Value minN corresponds to N minutes.

	geran-BCCH-FrequencyGroup

The list of GERAN carrier frequencies organised into one group of GERAN carrier frequencies.


–
GERAN-CarrierFreqList

The IE GERAN-CarrierFreqList is used to provide a set of GERAN ARFCN values [44.005], which represents a list of GERAN frequencies.

GERAN-CarrierFreqList information element
-- ASN1START

GERAN-CarrierFreqList ::=

SEQUENCE {


startingARFCN





GERAN-ARFCN-Value,


bandIndicator





ENUMERATED {gsm1800, gsm1900},


followingARFCNs





CHOICE {



explicitListOfARFCNs



ExplicitListOfARFCNs,



equallySpacedARFCNs




SEQUENCE {




arfcn-Spacing





INTEGER (1..8),




numberOfFollowingARFCNs



INTEGER (0..31)



},



variableBitMapOfARFCNs



OCTET STRING (SIZE (1..16))



-- Other options, e.g., the "Range N formats" in the Frequency List IE [44.018] are FFS

}

}

ExplicitListOfARFCNs ::=


SEQUENCE (SIZE (0..31)) OF GERAN-ARFCN-Value

GERAN-ARFCN-Value ::=



INTEGER (0..1023)

-- ASN1STOP

	GERAN-CarrierFreqList field descriptions

	startingARFCN

The first ARFCN value, s, in the set.

	bandIndicator

Indicator to distinguish the GERAN frequency band in case of ARFCN values associated with either GSM 1800 or GSM 1900 carriers. For ARFCN values not associated with one of those bands, the indicator has no meaning.

	followingARFCNs

Field containing a representation of the remaining ARFCN values in the set.

	explicitListOfARFCNs

The remaining ARFCN values in the set are explicitly listed one by one.

	arfcn-Spacing

Space, d, between a set of equally spaced ARFCN values.

	numberOfFollowingARFCNs

The number, n, of the remaining equally spaced ARFCN values in the set. The complete set of (n+1) ARFCN values is defined as: {s, ((s + d) mod 1024), ((s + 2*d) mod 1024) ... ((s + n*d) mod 1024)}.

	variableBitMapOfARFCNs

Bitmap field representing the remaining ARFCN values in the set. The leading bit of the first octet in the bitmap corresponds to the ARFCN = ((s + 1) mod 1024), the next bit to the ARFCN = ((s + 2) mod 1024), and so on. If the bitmap consist of N octets, the trailing bit of octet N corresponds to ARFCN = ((s + 8*N) mod 1024). The complete set of ARFCN values consists of ARFCN = s and the ARFCN values, where the corresponding bit in the bitmap is set to "1".


