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1 Introduction

This document provides an overview of the extensions introduced in REL-9. The contribution not only aims to review if there are fields usesellessly marked as optional, but also to review if extensions may need to be moved to another level aiming to limit the (expected) PER overhead associated with the use of extension markers. Furthermore, the paper briefly reviews the introduction of further extension facilities within the new REL-9 ASN.1 definitions.

2 Discussion

2.1 Overview, including review of optionality & extension facilities

This document aims to analyse if the REL-9 ASN.1 included in 36.331 includes useless optionalities, which should preferrabley be avoided as agreed during the RAN#68bis meeting.

At some levels optionality may be useless, unless another extension is introduced at the same level. Hence, the analysis can only really be concluded when all extensions are known (and e.g. the grouping i.e. where an extension is to be inserted has been decided). This document intends to provide an overview of the current status. The analysis should however be updated during the RAN2#69 meeting.

The following table provides an overview of the non critical extension introduced in R2-100764, R2-100608, R2-100766, R2-100772, R2-100808, R2-100810, R2-100820. Also the CRs not yet agreed have been analysed: R2-100801, R2-100755, R2-100831
	No
	Description
	Comments
	Ok

	1
	HandoverFromEUTRAPreparationRequest

· concurrPrepCDMA2000-HRPD-r9
	Optional NCE

· Field conditionally present
	(

	2
	Paging
· cmas-Indication-r9
	Optional NCE

· Field optional, need ON (Enum {true})
	(

	3
	RRCConnectionReconfiguration (including CR in R2-100820)
· otherConfig

· reportProximityConfig-r9
	Optional NCE

· Field optional, need ON

· Field optional, need ON (includes 2 Enum {true}, need OR)

Comments to R2-100820

1. Optionality level with need ON seems overdone

2. Use of extension marker seems questionable
	(

	4
	SystemInformationBlockType1
· ims-EmergencySupport-r9
	Optional NCE

· Field optional, need OR (Enum {true})
	(

	5
	SystemInformationBlockType2 (CR in R2-100772)
· ssac-BarringInfo-r9
· ssac-BarringForMMTEL-Voice-r9 (comprising of ac-BarringFactor, ac-BarringTime, ac-BarringForSpecialAC)

· ssac-BarringForMMTEL-Video-r9 (as for voice)
	AdditionalExtensionsGroup

· Field optional, need OP

· Both fields optional, need OP

Comments to R2-100772
1. Level of ssac-BarringInfo-r9 (with its optionality, need ON) does not seem needed

2. Use of extension marker seems questionable
	(

	6
	SystemInformationBlockType8 (including CRs in R2-100766, R2-100808, )
· csfb-SupportForDualRxUEs-r9
· cellReselectionParametersHRPD-v9x0
· neighCellListHRPD-v9x0
· cellReselectionParameters1XRTT-v9x0
· neighCellList1XRTT-v9x0
· csfb-RegistrationParam1XRTT-v9x0
· powerDownReg-r9
	AdditionalExtensionsGroup

· First 3 fields are optional, need OR

· Both NCL-fields are mandatory

· csfb-RegistrationParam1XRTT-v9x0 is mandatory

· powerDownReg-r9 is optional, need OR (Enum {true})

Note: It is note entirely clear how the field csfb-RegistrationParam1XRTT-v9x0 should be placed (CR merging issue). What is shown is most consistent with the other extensions, although it may justifies a change of the CR in R2-100808
1. When introduced as shown, field csfb-RegistrationParam1XRTT-v9x0 should not be mandatory as it would imply the additionalExtensionGroup to be present always. It seems preferable to move the optional, need OR to this level although it looks rather strange to have a mandatory IE with one value one level down (but there is another case..)

	(

	7
	LogicalChannelConfig
· logicalChannelSR-MaskSetup-r9
	AdditionalExtensionsGroup

· Field conditionally present (Enum {true})

Note: as commented by OSS, the double brackets are not needed for a case like this (group with single element)
	(

	8
	MAC-MainConfig
· sr-ProhibitTimer-r9
	AdditionalExtensionsGroup

· Field conditionally present (INT (0..7))

Note: as commented by OSS, the double brackets are not needed for a case like this (group with single element)
	

	9
	PhysicalConfigDedicated
· AntennaInfoDedicated
· transmissionMode, value tm8

· codebookSubsetRestriction, choice values for 2 & 4 antennas with tm8

· CQI-ReportConfig
· cqi-MaskSetup-r9
· pmi-RI-ReportSetup-r9
	AdditionalExtensionsGroup

· Field optional, need ON

· Field conditionally present

· Field optional, need ON

· Fields conditionally present (Enum {true})

Remark (no change suggested)

1. Optionality level with need ON seems overdone for cqi-ReportConfig-v9x0 (for 2 bits). Nevertheless, the field has to be optional since otherwise the addition group would always be included
	(

	10
	RadioResourceConfigDedicated
· rlf-TimersAndConstants-r9
· t301-r9
· t310-r9
· n310-r9
· t311-r9
· n311-r9
	AdditionalExtensionsGroup

· Field optional, need ON

Note: as commented by OSS, the double brackets are not needed for a case like this (group with single element)
	(

	11
	SecurityAlgorithmConfig
· integrityProtAlgorithm, value eia0-v9x0
	
	(

	12
	MeasResults
· measResultForECID-r9
· ue-RxTxTimeDiffResult-r9
· currentSFN-r9
	AdditionalExtensionsGroup

· Field optional (no need code; not used in UL)

Note: as commented by OSS, the double brackets are not needed for a case like this (group with single element)
	(

	13
	MeasResultEUTRA
· additionalSI-Info-r9
· csg-MemberStatus-r9
· csg-Identity-r9
	AdditionalExtensionsGroup

· Field optional (no need code; not used in UL)

Note: as commented by OSS, the double brackets are not needed for a case like this (group with single element)
	(

	14
	MeasResultUTRA
· additionalSI-Info-r9
· csg-MemberStatus-r9
· csg-Identity-r9
	AdditionalExtensionsGroup

· Field optional (no need code; not used in UL)

· Both fields optional (no need code; not used in UL)

Note: as commented by OSS, the double brackets are not needed for a case like this (group with single element)
	(

	15
	ReportConfigEUTRA
· si-RequestForHO-Setup-r9
· ue-RxTxTimeDiffPeriodicalSetup-r9
	AdditionalExtensionsGroup

· Field conditionally present (Enum {true})

· Field optionally present, need OP (Enum {true})


	(

	16
	ReportConfigInterRAT
· si-RequestForHO-Setup-r9
	AdditionalExtensionsGroup

· Field conditionally present (Enum {true})

Note: as commented by OSS, the double brackets are not needed for a case like this (group with single element)
	(

	17
	UE-EUTRA-Capability
· interRAT-Parameters-v9x0
· e-CSFB-r9
· e-CSFB-ConcPS-HO-r9
· phyLayerParameters-v9x0
· enhancedDualLayerFDD-Supported-r9
· enhancedDualLayerTDD-Supported-r9
· csg-Parameters-r9
· intraFreqProximitySupported-r9

· 
interFreqProximitySupported-r9

· 
utran-ProximitySupported-r9
· neighCellSI-ReadingParameters-r9
· intraFreqSI-ReadingForHO-Supported-r9

· 
interFreqSI-ReadingForHO-Supported-r9


· 
utran-SI-ReadingForHO-Supported-r9
· son-Parameters-r9
· rach-ReportSupported-r9
· deviceType-r9
	Optional NCE

· interRAT field optional present

· Field mandatory present (Enum {supported})
· Field mandatory present (Enum {supported, notSupported})
· IOT fields are all mandatory (Booleans)

· deviceType optional, Enum {mainsConnected}

Comments to R2-100608 (not related to optionality)

1. It does not seem really needed to introduce extension markers within each IOT indicator group i.e. we only seem to have it for one capability parameter (PDCP), but that concerns an entry of a list (note that there are several other lists without such extension options..)

2. Convention regarding on/ off is not properly followed
	(

	Not yet agreed (if CR only introduces part of the changes, these are marked red)

	18
	RRCConnectionRelease (CR in R2-100801)
· assistanceInfo-r9
· physCell-Id-r9
· systemInformation-r9
	Optional NCE

· Field conditionally present
· Fields mandatory
	(

	19
	RRCConnectionReconfiguration (with CR in R2-100755)
· otherConfig

· reportProximityConfig-r9
· fullConfig
	Optional NCE

· Field optional, need ON

· Field optional, need ON (includes 2 Enum {true}, need OR)

· Field optional, need OP (Enum {true})

(Only comments to the agreed parts)

1. Optionality level with need ON seems overdone

2. Use of extension marker is questionable
	(

	20
	SystemInformationBlockType1 (with CR in R2-100831)

· ims-EmergencySupport-r9
· cellSelectionInfo-v9x0

· q-QualMin-r9

· q-QualMinOffset-r9
	Optional NCE

· Field optional, need OR (Enum {true})

· Field optional, need OP

· Field mandatory

· Field optional, need OP
	(

	21
	SystemInformationBlockType3 (with CR in R2-100831)

· s-IntraSearch-v9x0
· s-IntraSearchP-r9
· s-IntraSearchQ-r9
· s-NonIntraSearch-v9x0
· s-NonIntraSearchP-r9
· s-NonIntraSearchQ-r9
· q-QualMin-r9
· threshServingLowQ-r9
	AdditionalExtensionsGroup

· All fields at this level optional, need OP

· All at this level mandatory
	(

	22
	RRCConnectionReestablishmentComplete (with CR in R2-100751)
· rlf-InfoAvailable-r9
	Optional NCE
· Field optional, (Enum {true})
	(

	23
	UEInformationRequest-r9, UEInformationResponse-r9 (with CR in R2-100751)
	No issue, as these are newly introduced in rel-9
	(


Proposal 1
RAN2 is requested to review the above table, and in particular the changes proposed (that are illustrated further in section 2.3)

2.2 Review of extension grouping/ PER overhead saving options

In previous meetings RAN2 discussed the overhead associated with extensions introduced using the extension marker. When adding an extension of 1b, the PER overhead is worst: 23 bits. RAN2 discussed the overhead in relation to the use of extension addition groups. RAN2 discussed in particular the likelihood that extensions share the overhead considering that:

· Especially for the larger messages e.g. RRCConnectionReconfiguration, there are quite a few extension markers, which are introduced to facilitate extension at the level of were a parameter logically belongs

· Extension that are introduced at the same location within the message (i.e. at the same extension marker),still end up in different extension addition groups unless they are introduced in the same frozen specification version
RAN2 discussed that, when all REL-9 extensions are known, it may be considered to move some extensions to a higher level in order to increase the likelihood that extensions can share the PER overhead associated with the extension marker. Due to the upcoming REL-9 ASN.1 freeze, this meeting provides the last opportunity to evaluate the relocation of IEs for the purpose of PER overhead reduction.

Looking at the overview of extensions, the following can be noted:

· The dedicated radio resource configuration includes a few small extensions that are currently the only field within an extension addition group: logicalChannelSR-Mask (1 bit), SR-ProhibitTimer (3 bits). For these fields, grouping at a higher level could be considered
· The measurement reporting configuration includes a few small extensions (SI-RequestForHO, UE-RxTxTimeDifference). However, it does not seem possible to reduce the expected PER overhead as the fields are normally not signalled together

· Likewise, the measurement report includes a few small extensions (additionalSI-info, measResults for ECID) for which the same applies (i.e. the fields are normally not signalled together).

· The UE capabilities include a few small extensions that are currently placed in several sub-groups. However, all these extensions appear in a non-critical extension at the end of the message i.e. the PER overhead associated with the extension marker does not apply for these extensions.

Considering the above, there only seems to be one potential set of candidates for re-locating i.e. the dedicated radio resource configuration related extensions (i.e. the ones in the first bullet). Grouping of these extensions may be considered, unless it is felt that it is rather unlikely that the indicated extensions are signalled together with the extensions of the antenna configuration (related to tm8) and the CQI (related to CQI-masking and PMI/RI reporting).
Proposal 2
RAN2 is requested to discuss and conclude if there are sufficient benefits to justify grouping the dedicated radio resource configuration related extensions.

2.3 Illustration of proposed changes
(All proposals in this section were also provided as part of the ASN.1 review. They all affect in principle agreed CRs)

Item 3: ReportProximityConfig-r9 (after CR in R2-100820)
Typically we have two levels of optional, need ON i.e. one for the main IEs/ groups e.g. measConfig as well as one for the first level of sub-IEs/ groups e.g. physConfigDedicated. At the next level of sub-IEs, all fields have to be provided. In this respect, otherConfig can be regarded as a new main IE/ group, meaning it should in principle be acceptable to have an optional, need ON at the level of reportProximityConfig-r9. Neverhteless there is little gain in this particular case (saving 1 bit in case of no change).

securityConfigHO



SecurityConfigHO





OPTIONAL,
-- Cond HO


nonCriticalExtension



RRCConnectionReconfiguration-v9x0-IEs
OPTIONAL

}

RRCConnectionReconfiguration-v9x0-IEs ::= SEQUENCE {


otherConfig-r9





OtherConfig-r9




OPTIONAL,
-- Need ON


nonCriticalExtension



SEQUENCE {}




OPTIONAL
-- Need OP

}

OtherConfig-r9 ::= SEQUENCE
{


reportProximityConfig-r9


ReportProximityConfig-r9


...
}
ReportProximityConfig-r9 ::= SEQUENCE {


proximityIndEnabledEUTRA-r9


ENUMERATED {true}

OPTIONAL, 

-- Need OR

proximityIndEnabledUTRA-r9


ENUMERATED {true}

OPTIONAL,

-- Need OR

}

Item 5: SSAC-BarringForMMTEL (R2-100772)
As commented, there does not seem to be a need for the level of ssac-BarringInfo-r9 (with its optionality, need ON). Furthermore, the use of the extension marker seems questionable. The following ASN.1 illustrates the proposed changes, with changes shown compared to the agreed in principle CR in R2-100772.


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


...,



[[
ssac-BarringForMMTEL-Voice-r9

ac-BarringConfig



OPTIONAL,
-- Need OP



ssac-BarringForMMTEL-Video-r9

ac-BarringConfig



OPTIONAL
-- Need OP


]]
}

<Cut until the next relevant part of the ASN.1>





Item 6, SystemInformationBlockType8-v9x0 (100766, R2-100808)
As indicated, there is somewhat a CR merging issue regarding extensions of SIB8. Consequently, it may not be entirely clear how the field csfb-RegistrationParam1XRTT-v9x0 should be placed. The following ASN.1 is assumed to be the realisation that is most consistent with the other extensions (although it may justify a change of the CR in R2-100808)

Anyhow, when introduced as shown, field csfb-RegistrationParam1XRTT-v9x0 should not be mandatory as it would imply that the additional extension group would always be present. Consequently, it seems preferable to move the optional, need OR to this level although it looks rather strange to have a mandatory IE with one value one level down (note that there is at least one case..)
The proposed changes are shown relative to the assume realisation of the in principle agreed CRs in R2-100766 and R2-100808.


csfb-RegistrationParam1XRTT


CSFB-RegistrationParam1XRTT

OPTIONAL,
-- Need OP



longCodeState1XRTT




BIT STRING (SIZE (42))


OPTIONAL,
-- Need OR



cellReselectionParameters1XRTT

CellReselectionParametersCDMA2000
OPTIONAL -- Need OR


}

















OPTIONAL,
-- Need OR


...,


[[
csfb-SupportForDualRxUEs-r9


BOOLEAN






OPTIONAL,
-- Need OR



cellReselectionParametersHRPD-v9x0
CellReselectionParametersCDMA2000-v9x0
OPTIONAL, -- Need OR


cellReselectionParameters1XRTT-v9x0
CellReselectionParametersCDMA2000-v9x0
OPTIONAL -- Need OR


csfb-RegistrationParam1XRTT-v9x0

CSFB-RegistrationParam1XRTT-v9x0 OPTIONAL
-- Need OR

]]

}

<Cut until the next relevant part of the ASN.1>
CellReselectionParametersCDMA2000-v9x0 ::= SEQUENCE {


neighCellList-v9x0





NeighCellListCDMA2000-v9x0
}
CSFB-RegistrationParam1XRTT-v9x0 ::=
SEQUENCE {

powerDownReg-r9





ENUMERATED {true}
}
Item 9: PhysicalConfigDedicated
Note that for this particular case no changes are proposed. However, there is an optionality level that from a functional perspective is not really required: the optionality level with need ON for cqi-ReportConfig-v9x0, i.e. normally we do not add optimality to possibly avoid signalling 2 bits. In this particular case however, the field has to be optional since otherwise the extension addition group would always be included. The ASN.1 extracts are from the CR in R2-100764.
PhysicalConfigDedicated ::=

SEQUENCE {


pdsch-ConfigDedicated



PDSCH-ConfigDedicated


OPTIONAL,

-- Need ON


pucch-ConfigDedicated



PUCCH-ConfigDedicated


OPTIONAL,

-- Need ON


pusch-ConfigDedicated



PUSCH-ConfigDedicated


OPTIONAL,

-- Need ON


uplinkPowerControlDedicated

UplinkPowerControlDedicated

OPTIONAL,

-- Need ON


tpc-PDCCH-ConfigPUCCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON

tpc-PDCCH-ConfigPUSCH



TPC-PDCCH-Config 



OPTIONAL,

-- Need ON


cqi-ReportConfig




CQI-ReportConfig



OPTIONAL,

-- Need ON


soundingRS-UL-ConfigDedicated

SoundingRS-UL-ConfigDedicated
OPTIONAL,

-- Need ON


antennaInfo






CHOICE {



explicitValue





AntennaInfoDedicated,



defaultValue





NULL


}

OPTIONAL,
















-- Need ON


schedulingRequestConfig


SchedulingRequestConfig

OPTIONAL, 


-- Need ON


...,



[[
cqi-ReportConfig-v9x0



CQI-ReportConfig-v9x0

OPTIONAL,

-- Need ON


antennaInfo-v9x0




AntennaInfoDedicated-v9x0
OPTIONAL

-- Need ON


]]

}

<Cut until the next relevant ASN.1 extract>
CQI-ReportConfig-v9x0 ::=

SEQUENCE {


cqi-MaskSetup-r9



ENUMERATED {true}

OPTIONAL,

-- Cond cqi-Setup


pmi-RI-ReportSetup-r9


ENUMERATED {true}

OPTIONAL

-- Cond TM8

}

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

Proposal 1
RAN2 is requested to review the above table, and in particular the changes proposed (that are illustrated further in section 2.3)

Proposal 2
RAN2 is requested to discuss and conclude if there are sufficient benefits to justify grouping the dedicated radio resource configuration related extensions.

The first proposal may be reflected in updates of the agreed in principle CRs. If it is agreed to relocate some of the extensions, this may be captured in the collective CR capturing all changes agreed as part of the review of the REL-9 PDU specification. However, there may be a number of other CRs affecting the same IEs.
A. Background information (Annex)
Several new messages/ message versions have been introduced in REL-9. However, these are not relevant when considering the use of optionality levels.

· MBSFNAreaConfiguration-r9
· MobilityFromEUTRACommand-r9-IEs
· ProximityIndication-r9
· SystemInformationBlockType12-r9
· SystemInformationBlockType13-r9
· UEInformationRequest-r9
· UEInformationResponse-r9
.
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