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1 Introduction

This document discusses the UE requirements regarding the signalling of the REL-9 UE capabilities and proposes some alignements aiming to clarify that a REL-9 UE not supporting any of the optional REL-9 features need not include the REL-9 UE capability extensions.
2 Discussion

2.1 Proposed clarification of current status

Our assumption is that a REL-9 UE not supporting any of the optional functions need not include the non-critical extension field of the UE-EUTRA-Capability, merely to indicate non-support of any of the extensions. We think this is best reflected in the specifications by defining the new UE capabilities by an optional enumerated with a single value (supported).

However, currently some of the REL-9 capabilities are represented differently:

· Some are represented by a mandatory BOOLEAN.

· One capability (enhancedCsfbOneXRTTWithPsho-r9 in v9.1.0) is represented by an enumerated with values {notSupported, supported}.

For the cases concerned, it is backwards compatible to change the fields to an optional enumerated with value {supported}.

Note
Presence bits appear before the encoding of the actual fields of a sequence. So only in specific cases it is backwards compatible to replace a boolean by an optional enumerated with a single value.

2.2 Review of proposed changes

In this section, we review the proposal for each of the affected cases one by one. First an extract of the high-level ASN.1 is shown to provide an overview (based on rapporteurs draft).
UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..5),


pdcp-Parameters





PDCP-Parameters,


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


measParameters





MeasParameters,


featureGroupIndicators



BIT STRING (SIZE (32))



OPTIONAL,


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




UE-EUTRA-Capability-v9x0-IEs

OPTIONAL

}

UE-EUTRA-Capability-v9x0-IEs ::=

SEQUENCE {


phyLayerParameters-v9x0



PhyLayerParameters-v9x0,


interRAT-ParametersGERAN-v9x0


IRAT-ParametersGERAN-v9x0,

interRAT-ParametersUTRA-v9x0


IRAT-ParametersUTRA-v9x0


OPTIONAL,

interRAT-ParametersCDMA2000-v9x0

IRAT-ParametersCDMA2000-1XRTT-v9x0
OPTIONAL,


deviceType-r9 






ENUMERATED {noBenFromBatConsumpOpt} OPTIONAL, 


csg-ProximityIndicationParameters-r9
CSG-ProximityIndicationParameters-r9,


neighCellSI-AcquisitionParameters-r9
NeighCellSI-AcquisitionParameters-r9,


son-Parameters-r9





SON-Parameters-r9,


nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

AccessStratumRelease ::=


ENUMERATED {











rel8, rel9, spare6, spare5, spare4, spare3,











spare2, spare1, ...}
The above extract also illustrates that the release supported by the UE is signalled within an original part of the capabilities i.e. not within a new REL-9 field.
InterRAT capability extenstions

The inter-RAT capabilities to a large extend conforms to the proposed clarification. The only exception concerns the yellow marked field. Since the preceeding field does not result in any signalling, it is however backwards compatible to change to the proposed approach, as illustrated below.

IRAT-ParametersUTRA-v9x0 ::=

SEQUENCE {


e-Redirection-r9




ENUMERATED {supported}

}
IRAT-ParametersGERAN-v9x0 ::=

SEQUENCE {

dtm-r9







ENUMERATED {supported}


OPTIONAL,


e-RedirectionGERAN-r9



ENUMERATED {supported}


OPTIONAL
}
IRAT-ParametersCDMA2000-1XRTT-v9x0 ::=
SEQUENCE {


e-CSFB-r9






ENUMERATED {supported},


e-CSFB-ConcPS-Mob-r9



ENUMERATED {supported}


OPTIONAL
}

One further point to note is that the optionality is not always provided at the lowest level i.e. the level of the enumerated. One possible reason why this may have been done is that having mandatory sub-fields within UE-EUTRA-Capability-v9x0-IEs may suggest that the extension always needs to be signalled. It seems preferable to in future always have the optionality at the lowest level and introduce a clarification in the field description that mandatory fields do not imply that the IE UE-EUTRA-Capability-v9x0-IEs needs to be included.

EUTRA capability/ IOT bits

The EUTRA capability/ IOT bits are all represented by Booleans. Since all of these fields appear as a set with no other the field preceeding/ in-between, it is however backwards compatible to change to the proposed approach, as illustrated below.

Note
As shown for the physical layer capabilities, the original capabilities are represented by Booleans. For those original capabilities there is however no unclarity as applies for the fields included in an extension. Hence, it makes sense to deviate from the use of Bolleans for the REL-9 bits.

PhyLayerParameters ::=



SEQUENCE {


ue-TxAntennaSelectionSupported

BOOLEAN,


ue-SpecificRefSigsSupported

BOOLEAN

}

PhyLayerParameters-v9x0 ::=

SEQUENCE {


enhancedDualLayerFDD-r9
ENUMERATED {supported}


OPTIONAL,


enhancedDualLayerTDD-r9
ENUMERATED {supported}


OPTIONAL
}

CSG-ProximityIndicationParameters-r9 ::=
SEQUENCE {


intraFreqProximityIndication-r9
ENUMERATED {supported}


OPTIONAL,


interFreqProximityIndication-r9
ENUMERATED {supported}


OPTIONAL,


utran-ProximityIndication-r9

ENUMERATED {supported}


OPTIONAL
}

NeighCellSI-AcquisitionParameters-r9 ::=

SEQUENCE {


intraFreqSI-AcquisitionForHO-r9
ENUMERATED {supported}


OPTIONAL,


interFreqSI-AcquisitionForHO-r9
ENUMERATED {supported}


OPTIONAL,


utran-SI-AcquisitionForHO-r9

ENUMERATED {supported}


OPTIONAL
}

Note that with the change of the type, the 'supported' may be removed from the field name.
SON

For SON, the situation is similar to that of the EUTRA capability/ IOT bits. Also here it is backwards compatible to change to the proposed approach, as illustrated below.

SON-Parameters-r9 ::=



SEQUENCE {


rach-Report-r9


ENUMERATED {supported}


OPTIONAL
}

Other

The deviceType already makes use of the propsed approach i.e. it is clear that regular UE implementations do not need to include the field.


deviceType-r9 





ENUMERATED {noBenFromBatConsumpOpt} OPTIONAL, 

2.3 Evaluation

In this section the need for the clarification is further addressed.

· It is clear already that UEs that support some of the optional capabilities discussed in the above have to include the capability extension i.e. indicate support/ non-support for all REL-9 optional capabilities i.e. for these UEs there is no issue

· It is unclear if UEs that do not support any of the optional capabilities discussed in the above have to include the capability extension i.e. some implementations may not while others do explicitly indicate non-support for all REL-9 optional capabilities

· Without a CR, EUTRAN has to support both behaviours i.e. in particular it has to assume that absence of the extension field implies that the UE does not support any of the optional REL-9 capabilities

The above shows that the clarification can not really be regarded as essential. However, it seems desirable to establish a common practice regarding the capabilities extensions (UTRA RRC illustrates that it is difficult to maintain clear and consistent specification regarding this field). Hence RAN2 is requested to consider the proposal merely for alignment purpose and as an example for the future.
3 Conclusion & recommendation
This paper includes the following proposals, that RAN2 is requested to conclude:

Proposal 1
Change the REL-9 capability extension fields e-CSFB-ConcPS-Mob-r9, the two enhancedDualLayerXDD-Supported-r9, the three xxxProximityIndicationSupported-r9 and the three xxxSI-AcquisitionForHO-Supported-r9 fields to an optional enumerated with (single) value 'supported', as illustrated in section 2.2.
If RAN2 agrees that it is desirable to perform the clarification/ alignment, Samsung will be happy to provide the corresponding CR.
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