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1 Introduction

This document addresses the transfer of E-UTRA radio capabilities, focussing on the critical extensibilty of these capabilities. RAN2 is requested to discuss whether to keep the critical extensibility option. If so, the proposal is to modify the ASN.1 in order to simplify the handling in E-UTRA and other RATs.
2 Discussion
2.1 Extensibilty of E-UTRA radio capabilities
Wrt. the critical extension of the E-UTRA radio capabilities, the current status can be described as follows (see annex for an extract of the relevant ASN.1):

· It is possible to critically extend the UEcapabilityInformation message

· The E-UTRA radio capabilities are, just like for any other RAT, included in an octet string. This applies when the IE is transferred across the E-UTRA radio as well as across other RATs (note that the concerned octet string is defined in the specifications of the other RATs)

· In the ASN.1 there is no explicit definition of the contents of the octet string i.e. the CONTAINING construct is not used. The field description of the ueCapabilitiesRAT-Container of course clarifies the contents of the containers for the different RATs

There has been some discussion about the use of critical extensions for the E-UTRA radio capabilities. The mechanism would require E-UTRA to indicate that the UE is allowed to send the critically extended version of the capabilities. Transfer of critically extended E-UTRA capabilities across other RATs would likewise mean that these RATs would need to provide a similar network support indication.

When the transfer of compact capabilities was introduced in UTRA it was not really possible to proper solution since critical extension was not supported i.e. it was mandatory to include a significant part of the capability information in the legacy manner was mandatory. If we are really confident that we do not need any kind of compressed transfer of E-UTRA radio capabilities, we may consider removing the critical extension option for the UECapabilityInformation message. Otherwise, it seems preferrable to keep the option.

Proposal 1
RAN2 is requested to discuss and conclude on the need to support critical extensions for the E-UTRA radio capabilities.

Note
The compressed capabilities mechanism as used in UTRA is regarded as complicated. The mechanism does not seem to be used frequently. 
If we wish to keep the option to critically extend the E-UTRA radio capabilities, we seem to have two options:

· we could define an -r8 version of the UE-EUTRA-Capability and clarify in the field description that in the -r8 version of the message the -r8 version of this IE is contained in the ueCapabilitiesRAT-Container
· Similar extensions/ clarifications would be needed in the other RAT specifications
· for the the EUTRA radio capabilities we could define the actual contents of the octet string container by using the containing ASN.1 construct. Such an approach would probably also require that the UE-EUTRA-Capability includes a criticalExtensions choice.

· Since other RATs refer to the  no further changes would be required in the other RAT specifications
UTRA experience has shown that extension of UE radio capabilities is cumbersome and error prone, which is to a large extend due to the number of messages/ IEs involved. From this perspective it seems highly desirable to align the transfer mechanisms used across the different RATs as much as possible i.e. this will ensure that extensions will only need to be added once/ in one particular manner.

Proposal 2
If critical extensions option is deemed beneficial, it is recommended to define the actual contents of the octet string container for the E-UTRA case by using the CONTAINING construct. Furthermore, a criticalExtensions choice is proposed to be added (a single bit seems sufficient)
Proposal 2 is illustrated in the annex (changes shown compared the rapporteurs CR, [1])

2.2 Transparent forwarding of E-UTRA radio capabilities

The transfer of UE radio capability information is governed by a number of principles:

· Source RAN adapts to target RAN

· Transfer of UE radio capability information regarding other RATs should transparent

E-UTRA radio capabilities

The current status can be described as follows (see annex for an extract of the relevant ASN.1):
· The source RAT receives, across radio interface in other RAT, the IE UE-EUTRA-Capability (contained in octet string container. definded in the other RAT specifications)

· The source RAT transfers the E-UTRA radio capability information within a HandoverPreparationInformation message, which includes the as-Context, which carries the UECapabilityInformation message within an octet string container.

It is difficult to call the current handling 'transparent forwarding' i.e. the source RAN node needs to build a Message containing fields containing another message that needs to be build, which finally includes the capability information received across the other RAT's radio interface. There do not seem to be good reasons for justifying the current complexity. It seems possibly to simplify the handling by the source RAN node by:
· Introducing a top level field within the HandoverPreparationInformation message to carry the  (E-UTRA and other RAT) radio capabilities. This simplifies since other RATs only need to provide UE capabilities

· The UE radio capabilities are carried in an octet string container, that directly contains the capabilities as received across the other RAT radio interface i.e. no need to build a UECapabilityInformation message

· What is contained in the octet string depends on the conclusion regarding proposal 2

Proposal 3
The UE radio capabilities are carried within the first top level field within the HandoverPreparationInformation message and directly carries, the capalities as received across the other RATs radio interface (i.e. in the same within an octet string container)

Note
It seems impossible to avoid some non-transparency i.e. there is a list of UE radio capabilities (one for each RAT) that somehow needs to be build by the source RAN node. Some further simplification could be achieved by defining a fixed set of octet strings containers i.e. the first carrying E-UTRA capabilities, the second carrying GERAN PS capabilities and so on.

3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
RAN2 is requested to discuss and conclude on the need to support critical extensions for the E-UTRA radio capabilities.

Proposal 2
If critical extensions option is deemed beneficial, it is recommended to define the actual contents of the octet string container for the E-UTRA case by using the CONTAINING construct. Furthermore, a criticalExtensions choice is proposed to be added (a single bit seems sufficient)

Proposal 3
The UE radio capabilities are carried in a top level field within the HandoverPreparationInformation message which directly carries, the capalities as received across the other RATs radio interface (i.e. in the same within an octet string container)
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5 Change proposal (Annex)
Start of 1st modification:
–
UECapabilityInformation
The UECapabilityInformation message is used to transfer of UE radio access capabilities requested by the E‑UTRAN.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

UECapabilityInformation message
-- ASN1START

UECapabilityInformation ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




ueCapabilityInformation-r8


UECapabilityInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UECapabilityInformation-r8-IEs ::=
SEQUENCE {


ue-CapabilityRAT-ContainerList

UE-CapabilityRAT-ContainerList,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0..maxRAT-Capabilities)) OF SEQUENCE {


rat-Type






CHOICE



eutra







OCTET STRING (CONTAINING UE-EUTRA-Capability)


interRAT





SEQUENCE {




interRAT-Type





RAT-Type,




ueCapabilityRAT-Container


OCTET STRING


}


}
}

-- ASN1STOP

	UECapabilityInformation field descriptions

	ueCapabilityRAT-Container

Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For E‑UTRA: the encoding of UE capabilities is defined in IE UE-EUTRA-Capability.

For UTRA: the encoding of UE capabilities is defined in IE [FFS] TS 25.331 [19].

For GERAN: the encoding of UE capabilities is defined in IE [FFS] [24.008 and/ or 44.018; FFS].

For CDMA2000-1XRTT: the encoding of UE capabilities is defined in IE [A.S.0008; FFS].


Editor's note:
The structure of the CDMA2000-1xRTT Bandclass is specified in A.S.0008 but the information to be included will be captured in FFS PP2 spec.

Start of 2nd modification:
–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], to the network.

UE-EUTRA-Capability information element
-- ASN1START

UE-EUTRA-Capability ::=



SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



UE-EUTRA-Capability-r8,



criticalExtensionsFuture


SEQUENCE {}


}

}

UE-EUTRA-Capability-r8 ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..16),





-- value range FFS

pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measParameters





MeasParameters,


interRAT-Parameters




SEQUENCE {



utraFDD







IRAT-ParametersUTRA-FDD



OPTIONAL,



utraTDD128






IRAT-ParametersUTRA-TDD128



OPTIONAL,



utraTDD384






IRAT-ParametersUTRA-TDD384



OPTIONAL,



utraTDD768






IRAT-ParametersUTRA-TDD768



OPTIONAL,



geran







IRAT-ParametersGERAN




OPTIONAL,



cdma2000-HRPD





IRAT-ParametersCDMA2000-HRPD


OPTIONAL,



cdma2000-1xRTT





IRAT-ParametersCDMA2000-1XRTT


OPTIONAL


},


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

Start of 3rd modification:
–
HandoverPreparationInformation
This message is used to transfer the E-UTRA RRC information used by the target eNB during handover preparation, including UE capability information.

Direction: source eNB/ source RAN to target eNB

HandoverPreparationInformation message
-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo


UE-CapabilityRAT-ContainerList,


as-Config







AS-Config





OPTIONAL, 

-- Cond HO

rrm-Config







RRM-Config





OPTIONAL, 

-- Cond HO

as-Context







AS-Context, 




OPTIONAL, 

-- Cond HO

nonCriticalExtension




SEQUENCE {}





OPTIONAL

}

UE-CapabilityRAT-ContainerList ::=SEQUENCE (SIZE (0..maxRAT-Capabilities)) OF SEQUENCE {


rat-Type






CHOICE



eutra







SEQUENCE {




ueCapability-Container 



OCTET STRING (CONTAINING UE-EUTRA-Capability),



ue-SecurityCapabilityInfo



OCTET STRING


},


interRAT





SEQUENCE {




interRAT-Type





RAT-Type,




ueCapabilityRAT-Container


OCTET STRING


}


}
}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	ue-RadioAccessCapabilityInfo

Including E-UTRA, GERAN and UTRA radio access capabilities (separated).

	ue-SecurityCapabilityInfo

UE security capability information as specified in TS 36.413 [39].

	as-Config

The complete radio resource configuration. Applicable in case of intra-E-UTRA handover.

	rrm-Config

Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose. FFS if applicable for Inter-RAT HO.

	as-Context

Local E-UTRAN context required by the target eNB.


	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within intra E-UTRA; otherwise the field is not present.


Start of 4th modification:
–
AS-Context
The IE AS-Context is used to transfer local E-UTRAN context required by the target eNB.

AS-Context information element
-- ASN1START

AS-Context ::=






SEQUENCE {




reestablishmentInfo





ReestablishmentInfo
}

-- ASN1STOP

	AS-Context field descriptions

	


	


	reestablishmentInfo

Including information needed for the RRC connection re-establishment.
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