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1
Introduction

ASN.1 for UE capabilities was introduced at RAN2#60. This paper proposes some changes to some of the value ranges for supported bands of other RATs
2
Proposed changes

1
Currently the UTRA specifications have defined FDD bands up to Band XIV and RAN4 is currently working on at least 2 further UTRA FDD bands. The E-UTRA ASN.1 currently has support for UTRA bands up to Band XVI. To avoid the necessity to extend the E-UTRA signalling in the very near future it is proposed that the E-UTRA ASN.1 should support up to Band XXXII
2
Current E-UTRA ASN.1 supports signalling of GERAN bands gsm450, gsm480, gsm850, gsm900P, gsm900E, gsm1800 and gsm1900. This is fully aligned to the UTRA signalling. However there is an editor's note saying that some GERAN bands (GSM 710, GSM 750, GSM 810, GSM 900R) are missing. It is understood that these GSM bands are for specific purposes (e.g. railways) and so handover from E-UTRA (or UTRA) to these bands is very unlikely to be needed. Therefore it is proposed not to add these extra bands at the moment. If at some future date handover to these bands is required by operators then both E-UTRA and UTRA specification can be updated. The editor's note is removed.
3
Current E-UTRA ASN.1 has no spare values for TDD bands but RAN4 is currently  working on at least 1 further UTRA TDD band. It is proposed that 4 spare values are added.
–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used %%

UE-EUTRA-Capability information element
-- ASN1START

UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..16),





-- value range FFS

pdcp-Parameters





PDCP-Parameters,


rlc-Parameters





RLC-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measurementParameters



MeasurementParameters,


interRAT-Parameters




SEQUENCE {



utraFDD







IRAT-UTRA-FDD-Parameters



OPTIONAL,



utraTDD128






IRAT-UTRA-TDD128-Parameters



OPTIONAL,



utraTDD384






IRAT-UTRA-TDD384-Parameters



OPTIONAL,



utraTDD768






IRAT-UTRA-TDD768-Parameters



OPTIONAL,



geran







IRAT-GERAN-Parameters




OPTIONAL,



cdma2000-HRPD





IRAT-CDMA2000-HRPD-Parameters


OPTIONAL,



cdma2000-1xRTT





IRAT-CDMA2000-1xRTT-Parameters


OPTIONAL


}

}

AccessStratumRelease ::=


ENUMERATED {











rel8, spare7, spare6, spare5, spare4, spare3,











spare2, spare1}

PDCP-Parameters ::=




SEQUENCE {


supportedROHCprofiles



SEQUENCE {



profile0x0000





BOOLEAN,



profile0x0001





BOOLEAN,



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0101





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions

INTEGER (1..2)






-- value range FFS
}

RLC-Parameters ::=




SEQUENCE {


maxTotalL2BufferSize



ENUMERATED {size1, size2}



-- value range FFS
}

PhyLayerParameters ::=



SEQUENCE {


ul-TxDiversitySupported



BOOLEAN,


ue-SpecificRefSigsSupported


BOOLEAN,


halfDuplexFDDSupported



BOOLEAN

}

RF-Parameters ::=




SEQUENCE {


supportedEUTRA-BandList



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



eutra-Band






INTEGER (1..64)


}

}

MeasurementParameters ::=


SEQUENCE {


eutra-BandList





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



interFreqEUTRA-BandList



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




interFreqNeedForDL-Gaps



BOOLEAN,




interFreqNeedForUL-Gaps



BOOLEAN



},



interRAT-BandList




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




interRAT-NeedForDL-Gaps



BOOLEAN,




interRAT-NeedForUL-Gaps



BOOLEAN



}

OPTIONAL


}

}

IRAT-UTRA-FDD-Parameters ::=

SEQUENCE {


supportedUTRA-FDD-BandList


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



utra-FDD-Band





ENUMERATED {













bandI, bandII, bandIII, bandIV, bandV, bandVI,













bandVII, bandVIII, bandIX, bandX, bandXI,













bandXII, bandXIII, bandXIV, bandXV, bandXVI,













bandXVII, bandXVIII, bandXIX, bandXX, band XXI,













bandXXII, bandXXIII, bandXXIV, bandXXV, band XXVI,













bandXXVII, bandXXVIII, band XXIX, bandXXX,













bandXXXI, bandXXXII}


}

}

IRAT-UTRA-TDD128-Parameters ::=

SEQUENCE {


supportedUTRA-TDD128BandList
SEQUENCE (SIZE (1..maxBands)) OF SEQUENCE {



utra-TDD128Band




ENUMERATED {a, b, c, d, spare4, spare3, spare2, spare1}


}

}

IRAT-UTRA-TDD384-Parameters ::=

SEQUENCE {


supportedUTRA-TDD384BandList

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



utra-TDD384Band





ENUMERATED {a, b, c, d, spare4, spare3, spare2, spare1}


}

}

IRAT-UTRA-TDD768-Parameters ::=

SEQUENCE {


supportedUTRA-TDD768BandList

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



utra-TDD768Band





ENUMERATED {a, b, c, d, spare4, spare3, spare2, spare1}


}

}

IRAT-GERAN-Parameters ::=


SEQUENCE {


supportedGERAN-BandList



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



geran-Band






ENUMERATED {













gsm450, gsm480, gsm850, gsm900P, gsm900E, gsm1800,













gsm1900, spare9, spare8, spare7, spare6, spare5,













spare4, spare3, spare2, spare1}


},


interRAT-PS-HO-ToGERAN



BOOLEAN

}

IRAT-CDMA2000-HRPD-Parameters ::=
SEQUENCE {


supportedHRPD-BandList



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



cdma2000-HRPD-Band




ENUMERATED {













band1, band2, spare6, spare5, spare4, spare3,













spare2, spare1}




-- value range FFS

},


cdma2000-HRPD-TxConfig



ENUMERATED {single, dual},


cdma2000-HRPD-RxConfig



ENUMERATED {single, dual}

}

IRAT-CDMA2000-1xRTT-Parameters ::=
SEQUENCE {


supported1xRTT-BandList



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



cdma2000-1xRTT-Band




ENUMERATED {













band1, band2, spare6, spare5, spare4, spare3,













spare2, spare1}




-- value range FFS

},


cdma2000-1xRTT-TxConfig

ENUMERATED {single, dual},


cdma2000-1xRTT-RxConfig

ENUMERATED {single, dual}

}

-- ASN1STOP

Editor's note:
The extension mechanisms for this IE need to be considered.


	UE-EUTRA-Capability field descriptions

	accessStratumRelease

Set to rel8 in this version of the specification.

	ue-Category

UE category as defined in [5]. Set to values 1 to 5 in this version of the specification.

	eutra-Band

E‑UTRA band as defined in [36.101].

	eutra-BandList

One entry corresponding to each supported E‑UTRA band listed in the same order as in supportedEUTRA-BandList.

	interFreqEUTRA-BandList

One entry corresponding to each supported E‑UTRA band listed in the same order as in supportedEUTRA-BandList.

	interFreqNeedForDL-Gaps

Indicates need for DL measurement gaps when operating on the E‑UTRA band given by the entry in eutraBandList and measuring on the E‑UTRA band given by the entry in interFreqEUTRA-BandList.

	interFreqNeedForUL-Gaps

Indicates need for UL measurement gaps when operating on the E‑UTRA band given by the entry in eutraBandList and measuring on the E‑UTRA band given by the entry in interFreqEUTRA-BandList.

	interRAT-BandList

One entry corresponding to each supported band of another RAT listed in the same order as in the interRAT-Parameters.

	interRATNeedForDL-Gaps

Indicates need for DL measurement gaps when operating on the E‑UTRA band given by the entry in eutraBandList and measuring on the inter-RAT band given by the entry in the interRAT-Parameters.

	interRATNeedForUL-Gaps

Indicates need for UL measurement gaps when operating on the E‑UTRA band given by the entry in eutraBandList and measuring on the inter-RAT band given by the entry in the interRAT-Parameters.

	utra-FDD-Band

E‑UTRA band as defined in [25.101].

	utra-TDD128Band

E‑UTRA band as defined in [25.102].

	utra-TDD384Band

E‑UTRA band as defined in [25.102].

	utra-TDD768Band

E‑UTRA band as defined in [25.102].

	geran-Band

GERAN band as defined in [45.005].

	cdma2000-HRPD-Band

CDMA2000 HRPD band as defined in [ref].

	cdma2000-1xRTT-Band

CDMA2000 1xRTT band as defined in [ref].


Editor's note:
The IE UE-EUTRA-Capability does not include AS security capability information, since these are assumed to be the same as the NAS-security capabilities. Consequently it is also assumed that AS need not provide "man-in-the-middle" protection for the security capabilities, i.e., it is assumed that NAS provides this functionality.

–
UE-RadioAccessCapRequest
The IE UE-RadioAccessCapRequest is used to request the UE to transfer UE radio access capabilities for E‑UTRA and/or other RATs, e.g., UTRA, GERAN or CDMA2000.
UE-RadioAccessCapRequest information element
-- ASN1START

UE-RadioAccessCapRequest ::=

SEQUENCE {


-- Enter the IEs here.
















   FFS

}

-- ASN1STOP

	UE-RadioAccessCapRequest field descriptions

	%fieldIdentifier%




–
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

}

-- 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).


–
UE-TimersAndConstants
The IE UE-TimersAndConstants contains %%

UE-TimersAndConstants information element
-- ASN1START

UE-TimersAndConstants ::=


SEQUENCE {


-- Enter the IEs here.
















   FFS

}

-- ASN1STOP

	UE-TimersAndConstants field descriptions

	%fieldIdentifier%




6.4
RRC multiplicity and type constraints values

–
Multiplicity and type constraints definitions

A brief descriptive text to be added here (FFS).
-- ASN1START

maxAC





INTEGER ::= 1
-- 












FFS
maxBands




INTEGER ::= 1
-- Maximum number of bands listed in EUTRA UE caps
FFS
maxCellBlack



INTEGER ::= 1
-- Maximum number of blacklisted cells



FFS
maxCellInter



INTEGER ::= 1
-- Maximum number of neighbouring inter-frequency












-- cells listed in SIB type 5





FFS
maxCellIntra



INTEGER ::= 1
-- Maximum number of neighbouring intra-frequency












-- cells listed in SIB type 4





FFS
maxCellMeas




INTEGER ::= 1
-- Maximum number of neighbouring cells within a












-- measurement object







FFS
maxCellReport



INTEGER ::= 1
-- Maximum number of reported cells




FFS
maxCellUTRA




INTEGER ::= 1
-- Maximum number of neighbouring UTRA cells

FFS
maxDRB





INTEGER ::= 1
-- Maximum number of Data Radio Bearers



FFS
maxEARFCN




INTEGER ::= 1
-- Maximum value of EUTRA carrier fequency


FFS
maxFreq





INTEGER ::= 1
-- Maximum number of EUTRA carrier frequencies

FFS
maxGERAN-Carrier


INTEGER ::= 1
-- Maximum number of GERAN carrier fequencies

FFS
maxMCS-1




INTEGER ::= 1
-- Maximim number of PUCCH formats (MCS)


FFS
maxMeasId




INTEGER ::= 1
-- 












FFS
maxNN





INTEGER ::= 1
-- 












FFS
maxObjectId




INTEGER ::= 1
-- 












FFS
maxPageRec




INTEGER ::= 1
-- 












FFS
maxPNOffset




INTEGER ::=
1
-- Maximum number of CDMA2000 PNOffsets



FFS
maxRAT-Capabilities


INTEGER ::= 1
-- Maximum number of interworking RATs (incl EUTRA)
FFS
maxReportConfigId


INTEGER ::= 1
-- 












FFS
maxROHC-Profile



INTEGER ::= 16
-- Maximum number of profiles supported by ROHC on
FFS











-- a given RB.

maxSIB





INTEGER ::= 1
-- Maximum number of SIBs






FFS
maxSI-Message



INTEGER ::= 1
-- Maximum number of SI messages




FFS
maxUTRA-Carrier



INTEGER ::= 1
-- Maximum number of UTRA carrier fequencies

FFS
-- ASN1STOP

Editor's note:
A table with parameter descriptions should be considered as an alternative to the inline comments above. If there are more than a few words of comment, the code above gets rather messy.

–
End of EUTRA-RRC-Definitions

-- ASN1START

END

-- ASN1STOP
7
Variables and constants

7.1
UE variables

7.2
Counters

	Counter
	Reset
	Incremented
	When reaching max value

	V300
	When initiating the procedure RRC connection establishment 
	Upon expiry of T300.
	When V300 > N300, the UE enters RRC_IDLE.

	V301
	When initiating the procedure RRC connection re-establishment 
	Upon expiry of T301.
	When V301 > N301, the UE enters RRC_IDLE.


7.3 Timers

	Timer
	Start
	Stop
	At expiry

	T300
(Need is FFS)
	Transmission of RRC CONNECTION REQUEST
	Reception of RRC CONNECTION SETUP with the IE "Initial UE identity" equal to the IE that the UE included in the RRC CONNECTION REQUEST message
	Retransmit RRC CONNECTION REQUEST if V300 =< N300, else go to RRC_IDLE

	T301
(Need is FFS)
	Transmission of RRC CONNECTION RE-ESTABLISHMENT REQUEST
	Reception of RRC CONNECTION RE-ESTABLISHMENT with the IE "Re-establishment UE identity" equal to the IE that the UE included in the RRC CONNECTION RE-ESTABLISHMENT REQUEST message
	Retransmit RRC CONNECTION RE-ESTABLISHMENT REQUEST if V301 =< N301, else go to RRC_IDLE

	T302
	Reception of RRC CONNECTION REJECT including the IE ‘Wait time’
	Upon cell re-selection
	Perform RRC connection request retry

	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)

	T310
	Upon detecting radio link problems
	Upon recovery from radio link problems
	Start T311

	T311
	Upon T310 expiry
	Reception of RRC CONNECTION RE-ESTABLISHMENT or RRC CONNECTION RE-ESTABLISHMENT REJECT with the IE "Re-establishment UE identity" equal to the IE that the UE included in the RRC CONNECTION RE-ESTABLISHMENT REQUEST message
	Enter RRC_IDLE

	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


7.4
Constants

	Constant
	Usage

	N300
	Maximum number of retransmissions of the RRC CONNECTION REQUEST message 

	N301
	Maximum number of retransmissions of the RRC CONNECTION RE-ESTABLISHMENT REQUEST message 

	
	


8
Protocol data unit abstract syntax (with ASN.1)
Including general aspects on the message transfer syntax (structure of encoded RRC messages, use of ECN – if any, messages encoded otherwise)

9
Specified and default radio configurations
Specified and default configurations are configurations of which the details are specified in the standard. Specified configurations are fixed while default configurations can be modified using dedicated signalling.

9.1
Specified configurations

BCCH configuration:

PDCP:
N/A

RLC:
TM

MAC:
TM

NOTE 1
RRC will perform padding, if required due to the granularity of the TF signalling

CCCH configuration:

PDCP:
UL: N/A, DL: FFS i.e. FFS if integrity protection is used for RRC CONNECTION RE-ESTABLISHMENT

RLC:
TM

MAC:
: normal MAC headers are used

Editor's note:
Contention resolution may be moved MAC, in which case SRB0 in DL may become DCCH rather than CCCH

PCCH configuration:

PDCP:
N/A

RLC:
TM

MAC:
TM

NOTE 2
RRC will perform padding, if required due to the granularity of the TF signalling

9.2
Default radio configurations

Editor's note:
It has been agreed to introduce a default RLC configuration for SRB1. Details are FFS. Use of default configurations for other parts of the Radio resource configuration are FFS.

10
Radio information related interactions between network nodes

10.1
General

This section specifies RRC messages that are transferred between network nodes. These RRC messages may be transferred to/ from the UE via another Radio Access Technology. Consequently, these messages have similar characteristics as the RRC messages that are transferred across the E-UTRA radio interface, i.e. the same transfer syntax and protocol extension mechanisms apply.

10.2
RRC messages transferred across network nodes

This section specifies RRC messages that are sent either across the X2- or the S1-interface, either to or from the eNB, i.e. a single ‘logical channel’ is used for all RRC messages transferred across network nodes. The information could originate from/ be destined for another RAN.

10.2.1
INTER RAT MESSAGE

Inter-RAT message, e.g. a handover command


Transfer characteristics: tbs

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Inter-RAT message
	MP
	
	<ref>
	E.g. source eNB sends the handover command generated by the target RAN generates the entire RRC to the UE
	


10.2.2
HANDOVER COMMAND

E-UTRA RRC handover command


Transfer characteristics: tbs

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	Handover command message
	MP
	
	<ref>
	Target eNB generates the entire RRC CONNECTION RECONFIGURATION message as signalled to the UE
	


10.2.3
HANDOVER PREPARATION INFORMATION

E-UTRA RRC information used by the target eNB during handover preparation, excluding UE capability information


Transfer characteristics: tbs

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	AS-configuration
	OP
	
	
	Radio resource configuration excluding physical layer information. Applicable in case of intra-E-UTRA handover
	

	RRM configuration
	OP
	
	
	FFS if applicable for Inter-RAT HO
	

	UE radio access capability information
	FFS
	
	<ref>
	Including E-UTRA, GERAN and UTRA radio access capabilities (separated)
	


10.2.4
UE RADIO ACCESS CAPABILITY INFORMATION

UE radio access capability transfer, covering both upload & download


Transfer characteristics: tbs

	Name
	Need
	Multi
	Type/ reference
	Semantics description
	Ver

	Message Type
	MP
	
	<ref>
	
	

	UE radio access capability information
	MP
	
	<ref>
	Including E-UTRA, GERAN and UTRA radio access capabilities (separated)
	


11
Performance requirements (FFS)

This may cover requirements regarding the duration to execute the procedures described in this specification

Editor's note:
These requirements could be specified elsewhere, e.g. in a specification dedicated to performance requirements. Hence the need of this section is FFS
11.1
UE capability related constraints
The following table lists constraints regarding the UE capabilities that E-UTRAN is assumed to take into account.
	Parameter
	Description
	Value

	#DRBs
	The number of DRBs that a UE of categories 1- 5 shall support
	8

	#RLC-AM
	The number of RLC AM entities that a UE of categories 1- 5 shall support (depends on the RLC mode of SRB2)
	9 or 10

	#Events
	The number of instances of a measurement that the UE is required to support
	FFS


Editor's note:
It has been agreed to define a limitation, the details are FFS

11.2
Processing delay requirements (FFS)
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