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1.
Introduction
It is of interest to estimate the size in order to judge the delay to upload the EUTRAN UE capabilities and the potential gain/need from having “compressed capabilities”
2.
Discussion
36.331 (R2-087451) specifies the contents of IE UE-EUTRA-Capability. It is included in the Appendix for convenience.
This data structure is entered into an EXCEL-sheet, in order to easily compute expected total size, including “ASN.1 bits”:
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Two cases are calculated in this sheet: 

· A “typical” case with EUTRAN on one band plus WCDMA on 2100 band and GERAN on 900 and 1800MHz bands

· A theoretical maximum case

The first case has a modest total size of 105 bits. The second has a huge size of >6kbit, but this is clearly an unrealistic value.
3.
Necessary UE capabilities at handover to EUTRAN?
When UTRAN was initially deployed it was argued that a large total size of UTRAN UE radio capabilities motivate that only a smaller “essential” set is provided from other RATs (=GERAN) at handover to UTRAN and the remainder is acquired later. The issue was low GERAN signaling capacity in the CS domain, so uploading of the complete UTRAN UE capability would increase the CS call setup time.

The validity of the old argument for the case of handover to EUTRAN may be questionable due to the following reasons:

· The typical size of UE capability is small enough to make delays acceptable, even if sent on GERAN CS (SDCCH or FACCH)

· All multi-mode UEs will have a PS domain part also in GERAN. Hence the UTRAN UE RAC can be uploaded as part of the PS registration, similar to currently existing GERAN methods. This is done prior to any “call setup” and will be performed on a channel with much higher bit rate (PACCH vs. SDCCH or FACCH)

· Handovers from GERAN to EUTRAN will most likely be rare. Especially SRVCC handovers from GERAN CS domain to EUTRAN PS domain. SRVCC in this direction is not supported in Rel-8.
· The potentially remaining valid case appears to be that “CS over LTE” has been standardized and there will be multi-mode UEs with only CS domain in GERAN. This seems like an utterly unlikely case.

Nevertheless, multiple options should be investigated, so in the following we attempt to 
(a) estimate the size of “essential” EUTRAN capabilities and 
(b) identify the pre-requisites to eliminate sending EUTRAN RAC at all.
Size of “essential” EUTRAN capabilities

We first look at the contents of the current UE radio access capabilities:
	Information Elements
	Essential prior to handover execution?
	Comments
	“Typical” size

(bits)

	accessStratumRelease
	No?
	Probably not needed, since “default” Rel-8 capabilities probably suffice to determine if incoming handover shall be admitted. Target eNB can later request the complete capabilities and re-configure to optimize the bearers, if needed.
	4

	ue-Category
	Yes
	Determines the parameters:

· Maximum number of DL-SCH transport block bits received within a TTI
· Maximum number of bits of a DL-SCH transport block received within a TTI
· Total number of DL soft channel bits
· Maximum number of supported layers for spatial multiplexing in DL
· Maximum number of bits of an UL-SCH transport block transmitted within a TTI
· Support for 64QAM in UL
· Total layer 2 buffer size

Probably needed to estimate if the requested bearers can be supported. 
	4

	pdcp-Parameters
	
	
	

	supportedROHCprofiles 
	Yes
	ROHC cannot be reconfigured after handover, so without this information the target side can only continue without ROHC. However, It seems likely that ROHC is essential for VoIP and this is an important service. However, 'IMS capable UEs supporting voice' do support 4 profiles (or more), so the issue is limited to non-IMS operation.
	9

	maxNumberROHC-ContextSessions
	No
	Without this information the target eNB can assume minimum capability (=2 context sessions), which should be adequate for VoIP calls. There may exist marginal service combinations, which are not properly handled, but it is unlikely that such combinations can be supported in other RATs anyway.
	4

	phyLayerParameters
	
	
	

	ue-TxAntennaSelectionSupported
	No
	eNB can optimize UL bit rate/coverage, but the gain is not large enough to be needed in order to decide if HO shall be accepted or not
	1

	ue-SpecificRefSigsSupported
	No
	Needed for (FDD) beamforming. However, the performance difference is probably not large enough to be needed in order to decide if HO shall be accepted or not
	1

	rf-Parameters
	
	
	

	supportedEUTRA-BandList
	Yes
	Needed in order to know if half duplex operation is required in the target cell/band.
	13

	measurementParameters
	
	
	

	eutra-BandList
	No 
	Not needed unless a new intra-EUTRA handover is urgently needed. In case such handovers are urgently needed, the target eNB can initiate measurement gaps and later stop them, if the correct UE RAC shows that gaps are not needed.
	13

	interRAT-BandList
	No
	Inter-RAT handovers are not urgently needed.
	22

	interRAT-Parameters
	No
	Inter-RAT handovers are not urgently needed.
	31

	nonCriticalExtension
	No
	Not likely that an essential future extension will be needed
	1

	“Feature support indicator” bits
	No?
	See table below
	0

	Total number of “essential” EUTRAN UE RAC + “Feature support indicator”
	26


Additionally there will exist some indicators for “early UE handling”. There will probably exist 32 temporary “Feature support indicator bits” (see RP-081131). It is currently not clear how the bits are conveyed, but it seems reasonable that they will be handled as part of the EUTRAN UE capabilities. 

See Appendix 2 for current working assumption on grouping (copied from RP-081089).
	“Feature support indicator” bits
	Essential prior to handover execution?
	Target eNB handling if EUTRAN UE capability not sent from source
	“Typical” size

(bits)

	Group 1: Low priority L1 features
	No
	The features enhance bit rate, but probably not to the degree that it affects the DRB admission decision
	1

	Group 2: Medium priority L1 features
	No
	The features enhance bit rate, but probably not to the degree that it affects the DRB admission decision
	1

	Group 3: Voice optimizations 
(Semi-persistent scheduling,  TTI bundling, 5bit RLC UM SN, 7bit PDCP SN)
	No?
	Likely that any UE supporting VoIP in other RAT will also support corresponding capabilities (=Group 3) in EUTRAN. Hence eNB can admit bearers based on that assumption, based on CQI, start operation immediately after handover without using any Group 3 capability, acquire UE capabilities and re-configure (except RLC-mode, see below). The interruption is probably acceptable (4 RRC messages after handover, say <400ms total interruption). 
Alternatively early deployments are restricted to areas, where the network/dimensioning (=UL bandwidth at cell edge) is adequate, i.e. no voice optimizations are necessary.
Note: the RLC mode (UM/AM) cannot be changed while the UE is served by EUTRAN, not even at a handover. See field description for RadioResourceConfigDedicated.
	1

	Group 4: Short DRX
	No
	Target eNB starts operation immediately after handover without using DRX, acquires UE capabilities and re-configures, when possible.
	1

	Group 5: Long DRX
	No
	Target eNB starts operation immediately after handover without using DRX, acquires UE capabilities and re-configures, when possible.
	1

	Group 6: PBR
	No
	No special handling - not needed for admission control
	1

	Group 7: RLC UM (only if the UE does not support voice)
	No?
	Same reasoning as for Group 3.
	1

	Group 8: Low priority UTRA to E-UTRA state transitions 
(URA_PCH to RRC_IDLE cell reselection)
	No
	-
	1

	Group 9: Low priority GERAN to E-UTRA state transitions.
(GERAN GSM_Connected or Packet transfer mode to E-UTRA RRC_CONNECTED state transition, GERAN Packet transfer mode to E-UTRA RRC_IDLE state transition)
	No
	Needed on source side, not target side
	1

	Group 10: Medium priority E-UTRA to GSM state transitions 

(RRC Release with redirection)
	No
	Full UE capabilities can be acquired in EUTRAN cell prior to RRC Release with redirection.
	1

	Group 11: High priority UTRA to E-UTRA state transitions 
(CELL_PCH to RRC_IDLE cell reselection, PS handover, RRC Release with redirection)
	No
	Needed on source side, not target side
	1

	Group 12: High priority E-UTRA to UTRA state transitions
(PS handover, RRC Release with redirection, Measurement procedure for E-UTRAN to UTRAN handovers)
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 13: High priority E-UTRA to GERAN state transitions
(RRC_CONNECTED to GSM_Connected handover, Measurement procedure for GERAN handover measurements)
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 14: High priority E-UTRA to GERAN state transitions
(cell change order with NACC for both CS/PS)
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 15: High priority E-UTRA to 1xRTT state transitions
(Handover)
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 16: High priority E-UTRA to HRPD state transitions
(Handover)
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 17: Inter-frequency handover
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 18: Intra-frequency measurement reporting events A4/5
	No
	Full UE capabilities can be acquired in EUTRAN cell. May require modest UE velocities in initial deployments.
	1

	Group 19: Inter-frequency measurement reporting events A4/5
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 20: Inter-RAT measurement reporting event B1
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 21: Measurement object: cdma2000
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 22: Periodical measurement reporting for non-ANR
	No
	Full UE capabilities can be acquired in EUTRAN cell.
	1

	Group 23: ANR
	No
	Target eNB assigns bearers based on the assumption of no UE support, acquires UE capabilities and re-configures, when possible.
	1

	Group 24: RB combinations

(SRB1 and SRB2 for DCCH + 1x AM DRB + 1x UM DRB (only if the UE does not support voice), 
SRB1 and SRB2 for DCCH + 2x AM DRB + 1x UM DRB, SRB1 and SRB2 for DCCH + 2x AM DRB + 2x UM DRB, SRB1 and SRB2 for DCCH + 3x AM DRB + 1x UM DRB, SRB1 and SRB2 for DCCH + 3x AM DRB + 2x UM DRB, SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB, SRB1 and SRB2 for DCCH + 4x AM DRB + 2x UM DRB, SRB1 and SRB2 for DCCH + 8x AM DRB)
	No
	Target eNB can perform admission control and assign bearers based on only RLC AM, i.e. same as Group 7. Immediately after, eNB acquires UE capabilities and may re-configure. Non-admitted bearers must be re-started.
	1

	Group 25: L1 Capacity Optimisation
	No
	Target eNB assigns bearers based on the assumption of no UE support, acquires UE capabilities and re-configures, when possible.
	1

	Groups 26-32: Empty Group Reserved for later use
	TBD
	TBD
	7


Generally, when early UEs have “disappeared from the market” after a few years, then the target eNB can directly assign bearers using all feature groups, without first reading and checking the UE capabilities. In releases later than Rel-8 these 32 bits may either be omitted or interpreted in a different way. Hence there is a risk that 
Pre-requisites for omitting EUTRAN RAC?

No EUTRAN capabilities at all are needed, if some pre-requisites could be fulfilled. Assuming the above analysis is correct, the pre-requisites are:

	Information Elements
	Pre-requisites for not sending EUTRAN RAC to target eNB in Handover preparation phase

	ue-Category
	UE Category 1 is assumed when target eNB decides which DRBs are admitted. May imply that some bearers are not admitted. VoIP-bearers have such modest GBR that they should realistically be admitted, but other bearers may be lost and must be re-established

	pdcp-Parameters
	

	supportedROHCprofiles 
	ROHC cannot be reconfigured after handover, so without this information the target side can only continue bearers without running ROHC. ROHC can be considered essential for VoIP if the gross bit rate cannot be supported without compression. Assuming an AMR12.2 codec, the gross bit rate of the VoIP-DRB is approx. 30kb/s. However, ROHC can be reconfigured at handover, so the eNB can trigger an intra-cell handover after acquiring the UE RAC.
An alternative method is to make one ROHC profile mandatory.

An alternative method would be to “peek” into the UTRAN capabilities, to find out the ROHC support, but that is undesirable.
36.323 inform that all 'IMS capable UEs supporting voice' shall, as a minimum, support 4 specific profiles. However, there is no AS capability informing about 'IMS capable supporting voice', so this cannot be used for configuration of DRBs.

	rf-Parameters
	

	supportedEUTRA-BandList
	Needed in order to know if half duplex operation is required in the target cell/band. The target eNB assumes half duplex operation when deciding which bearers are admitted. This will further limit the achievable bandwidth on the cell edge and thus put harder deployment/planning restrictions on EUTRAN.

	“Feature support indicator” bits
	Target eNB assumes minimal capabilities, e.g. no Voice optimizations and no RLC UM. This will further limit the achievable bandwidth on the cell edge and thus put harder deployment/planning restrictions on EUTRAN.
The combination of restrictions is not easy to judge, but it appears likely that the EUTRAN cell edge bandwidth dimensioning should be in the order of 100kb/s for good VoIP service (30kb/s *2 due to half duplex*1,5 due to no TTI bundling or RLC UM)


4.
Summary
In the assumed typical case the size of EUTRAN UE RAC to be acquired in another RAT can be reduced from 105 to 26 bits.
No EUTRAN UE RA Capabilities at all need to be acquired in the source RAT and provided to the target eNB, if the following assumptions are made:

· UE Category 1 is assumed when target eNB decides which DRBs are admitted

· Half Duplex operation is assumed at admission and (initial) configuration of bearers.
· Either one ROHC profile is made mandatory, or ROHC is switched off at handover to EUTRAN.
· No Voice optimizations and no RLC UM is assumed at admission and (initial) configuration of bearers.

This puts rather hard, but perhaps not unrealistic, restrictions on initial EUTRAN deployments (cell edge bandwidth), if VoIP is to be supported.
5.
References
[1]  R2-087451, draft 36.331, E-UTRA RRC Protocol Specification
6.
Appendix 1: EUTRA UE capabilities
Extract from 36.331:
-- ASN1START

UE-EUTRA-Capability ::=



SEQUENCE {


accessStratumRelease



AccessStratumRelease,


ue-Category






INTEGER (1..16),





-- value range FFS

pdcp-Parameters





PDCP-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


},


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

AccessStratumRelease ::=


ENUMERATED {











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











spare2, spare1, ...}

PDCP-Parameters ::=




SEQUENCE {


supportedROHCprofiles



SEQUENCE {



profile0x0001





BOOLEAN,



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0101





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions

ENUMERATED {












cs2, cs4, cs8, cs12, cs16, cs24,












cs32, cs48, cs64, cs128, cs256,












cs512, cs1024, cs16384}




DEFAULT cs16,


...

}

PhyLayerParameters ::=



SEQUENCE {


ue-TxAntennaSelectionSupported

BOOLEAN,


ue-SpecificRefSigsSupported


BOOLEAN

}

RF-Parameters ::=




SEQUENCE {


supportedEUTRA-BandList



SupportedEUTRA-BandList

}

SupportedEUTRA-BandList ::=


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


eutra-Band






INTEGER (1..64),


halfDuplex






BOOLEAN

}

MeasurementParameters ::=


SEQUENCE {


eutra-BandList





EUTRA-BandList

}

EUTRA-BandList ::=




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


interFreqEUTRA-BandList



InterFreqEUTRA-BandList,


interRAT-BandList




InterRAT-BandList

OPTIONAL

}

InterFreqEUTRA-BandList ::=


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


interFreqNeedForGaps



BOOLEAN

}

InterRAT-BandList ::=



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


interRAT-NeedForGaps



BOOLEAN

}

IRAT-UTRA-FDD-Parameters ::=

SEQUENCE {


supportedUTRA-FDD-BandList


SupportedUTRA-FDD-BandList

}

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, ...}

}

IRAT-UTRA-TDD128-Parameters ::=

SEQUENCE {


supportedUTRA-TDD128BandList

SupportedUTRA-TDD128BandList

}

SupportedUTRA-TDD128BandList ::=
SEQUENCE (SIZE (1..maxBands)) OF SEQUENCE {


utra-TDD128Band





ENUMERATED {












a, b, c, d, e, f, g, h, i, j, k, l, m, n,












o, p, ...}

}

IRAT-UTRA-TDD384-Parameters ::=

SEQUENCE {


supportedUTRA-TDD384BandList

SupportedUTRA-TDD384BandList

}

SupportedUTRA-TDD384BandList ::=

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


utra-TDD384Band





ENUMERATED {












a, b, c, d, e, f, g, h, i, j, k, l, m, n,












o, p, ...}

}

IRAT-UTRA-TDD768-Parameters ::=

SEQUENCE {


supportedUTRA-TDD768BandList

SupportedUTRA-TDD768BandList

}

SupportedUTRA-TDD768BandList ::=
SEQUENCE (SIZE (1..maxBands)) OF SEQUENCE {


utra-TDD768Band





ENUMERATED {












a, b, c, d, e, f, g, h, i, j, k, l, m, n,












o, p, ...}

}

IRAT-GERAN-Parameters ::=


SEQUENCE {


supportedGERAN-BandList



SupportedGERAN-BandList,


interRAT-PS-HO-ToGERAN



BOOLEAN

}

SupportedGERAN-BandList ::=


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


geran-Band






ENUMERATED {












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












gsm1900, spare1, ...}

}

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


supportedHRPD-BandList



SupportedHRPD-BandList,


cdma2000-HRPD-TxConfig



ENUMERATED {single, dual},


cdma2000-HRPD-RxConfig



ENUMERATED {single, dual}

}

SupportedHRPD-BandList ::=


SEQUENCE (SIZE (0..maxCDMA-BandClass)) OF SEQUENCE {


cdma2000-HRPD-Band




CDMA2000-Bandclass

}

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


supported1xRTT-BandList



Supported1xRTT-BandList,


cdma2000-1xRTT-TxConfig



ENUMERATED {single, dual},


cdma2000-1xRTT-RxConfig



ENUMERATED {single, dual}

}

Supported1xRTT-BandList ::=


SEQUENCE (SIZE (0..maxCDMA-BandClass)) OF SEQUENCE {


cdma2000-1xRTT-Band




CDMA2000-Bandclass

}

-- ASN1STOP

7.
Appendix 2: Rel-8 UE feature groups
The current assumption, based on RP-081089, is:

Group 1: Low priority L1 features

· Intra-TTI frequency hopping for PUSCH scheduled by UL grant
· Extended cyclic prefix with f = 7.5kHz for DL resource block
· DCI format 3a (TPC commands for PUCCH and PUSCH with single bit power adjustments)
· Multi-user MIMO for PDSCH
· Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI
· Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI
· PUSCH hopping type 1

Group 2: Medium priority L1 features

· Simultaneous CQI and ACK/NACK on PUCCH, i.e. PUCCH format 2a and 2b
· Absolute TPC command for PUSCH
· Resource allocation type 1 for PDSCH
· Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI
· Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI

Group 3: Voice optimizations

· Semi-persistent scheduling

· TTI bundling

· 5bit RLC UM SN

· 7bit PDCP SN
Group 4: Short DRX

· Short DRX cycle

Group 5: Long DRX

· Long DRX cycle

· DRX command MAC control element

Group 6: PBR

· Prioritized bit rate

Group 7: RLC UM

· RLC UM (only if the UE does not support voice)

Group 8: Low priority UTRA to E-UTRA state transitions (NOTE: to be considered in the UTRA specifications)
· UTRA URA_PCH to E-UTRA RRC_IDLE cell reselection

Group 9: Low priority GERAN to E-UTRA state transitions (NOTE: UE capability signalling for the features in this group to be considered in the GERAN specifications in a suitable manner)
· GERAN GSM_Connected to E-UTRA RRC_CONNECTED state transition

· GERAN Packet transfer mode to E-UTRA RRC_CONNECTED state transition

· GERAN Packet transfer mode to E-UTRA RRC_IDLE state transition
Group 10: Medium priority E-UTRA to GSM state transitions

· E-UTRA RRC_CONNECTED to GERAN GSM_Idle / GPRS Packet_Idle by RRC Release with redirection

Group 11: High priority UTRA to E-UTRA state transitions (NOTE: UE capability signalling for the features in this group to be considered in the UTRA specifications in a suitable manner)
· UTRA CELL_PCH to E-UTRA RRC_IDLE cell reselection

· UTRA CELL_DCH to E-UTRA RRC_CONNECTED PS handover
· UTRA CELL_DCH to E-UTRA RRC_IDLE by RRC Release with redirection

Group 12: High priority E-UTRA to UTRA state transitions

· E-UTRA RRC_CONNECTED to UTRA CELL_DCH PS handover

· E-UTRA RRC_CONNECTED to UTRA Idle by RRC Release with redirection
· Measurement procedure for E-UTRAN to UTRAN handovers

Group 13: High priority E-UTRA to GERAN state transitions

· E-UTRA RRC_CONNECTED to GERAN GSM_Connected handover

· Measurement procedure for GERAN handover measurements
Group 14: High priority E-UTRA to GERAN state transitions
· E-UTRA RRC_CONNECTED to GERAN GSM_Idle by cell change order with NACC
· E-UTRA RRC_CONNECTED to GPRS Packet_Idle by cell change order with NACC
Group 15: High priority E-UTRA to 1xRTT state transitions

· E-UTRA RRC_CONNECTED to 1xRTT CS Active handover

Group 16: High priority E-UTRA to HRPD state transitions

· E-UTRA RRC_CONNECTED to HRPD Active handover

Group 17: Inter-frequency handover

· Inter-frequency handover

· Measurement procedure for inter-frequency handover measurements

Group 18: Intra-frequency measurement reporting events

· Intra-frequency measurement reporting event: Event A4 – Neighbour > threshold

· Intra-frequency measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2
Group 19: Inter-frequency measurement reporting events

· Inter-frequency measurement reporting event: Event A4 – Neighbour > threshold

· Inter-frequency measurement reporting event: Event A5 – Serving < threshold1 & Neighbour > threshold2
Group 20: Inter-RAT measurement reporting events

· Inter-RAT measurement reporting event: Event B1 – Neighbour > threshold
Group 21: Measurement object: cdma2000

· Measurement object: cdma2000 (low priority only for TDD; high priority for FDD)
Group 22: Periodical measurement reporting for non-ANR

· Periodical measurement reporting for non-ANR related measurements
Group 23: ANR

· Periodical measurement reporting for SON / ANR

· ANR related intra-frequency measurement reporting events

· ANR related inter-frequency measurement reporting events

· ANR related inter-RAT measurement reporting events
Group 24: RB combinations

· SRB1 and SRB2 for DCCH + 1x AM DRB + 1x UM DRB (only if the UE does not support voice)

· SRB1 and SRB2 for DCCH + 2x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 2x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 3x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 1x UM DRB

· SRB1 and SRB2 for DCCH + 4x AM DRB + 2x UM DRB

· SRB1 and SRB2 for DCCH + 8x AM DRB
Group 25: L1 Capacity Optimisation
· PUSCH hopping type2 for N_sb > 1
Group 26: Empty Group Reserved for later use

Group 27: Empty Group Reserved for later use

Group 28: Empty Group Reserved for later use
Group 29: Empty Group Reserved for later use

Group 30: Empty Group Reserved for later use

Group 31: Empty Group Reserved for later use

Group 32 Empty Group Reserved for later use
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Sheet1

				Calculation of EUTRAN RAC size

																												"Typical"										Maximum

																												Occurence		Data size		ASN1 coding		Sum		Total		Occurence		Data size		ASN1 coding		Sum		Total

		accessStratumRelease																										1								4		1								3

				ENUMERATED {rel8, spare7, spare6, spare5, spare4, spare3,spare2, spare1, ...}																								1		3		1		4				1		3				3

		ue-Category				INTEGER (1..16),																						1		4				4		4		1		4				4		4

		pdcp-Parameters																										1						0		15		1						0		15

				PDCP-Parameters ::=								SEQUENCE {																						0										0

						supportedROHCprofiles						SEQUENCE {																						0										0

								profile0x0001						BOOLEAN,														1		1				1				1		1				1

								profile0x0002						BOOLEAN,														1		1				1				1		1				1

								profile0x0003						BOOLEAN,														1		1				1				1		1				1

								profile0x0004						BOOLEAN,														1		1				1				1		1				1

								profile0x0006						BOOLEAN,														1		1				1				1		1				1

								profile0x0101						BOOLEAN,														1		1				1				1		1				1

								profile0x0102						BOOLEAN,														1		1				1				1		1				1

								profile0x0103						BOOLEAN,														1		1				1				1		1				1

								profile0x0104						BOOLEAN,														1		1				1				1		1				1

						},																						1						0				1						0

						maxNumberROHC-ContextSessions								ENUMERATED {														1		4				4				1		4				4

								cs2, cs4, cs8, cs12, cs16, cs24,																				1						0				1						0

								cs32, cs48, cs64, cs128, cs256,																				1						0				1						0

								cs512, cs1024, cs16384}						DEFAULT cs16,														1				1		1				1				1		1

						...																						1				1		1				1				1		1

						},																												0										0

		phyLayerParameters																										1						0		2		1						0		2

				PhyLayerParameters ::=								SEQUENCE {																						0										0

						ue-TxAntennaSelectionSupported						BOOLEAN,																1		1				1				1		1				1

						ue-SpecificRefSigsSupported						BOOLEAN																1		1				1				1		1				1

				}																														0										0

		rf-Parameters																										1						0		13		1						0		832

				RF-Parameters ::=								SEQUENCE {																						0										0

						SupportedEUTRA-BandList ::=						SEQUENCE (SIZE (1..64)) OF SEQUENCE {																1				6		6				64				6		384

								eutra-Band				INTEGER (1..64),																1		6				6				64		6				384

								halfDuplex				BOOLEAN																1		1				1				64		1				64

						}																												0										0

				}																														0										0

		measurementParameters																										1						0		35		1						0		4160

				MeasurementParameters ::=						SEQUENCE {																								0										0

						EUTRA-BandList ::=										SEQUENCE (SIZE (1..64)) OF SEQUENCE {												1				6		6				64						0

										InterFreqEUTRA-BandList ::=						SEQUENCE (SIZE (1..64)) OF SEQUENCE {												1				6		6				4096						0

												interFreqNeedForGaps						BOOLEAN										1		1				1				4096		1				4096

										}																								0										0

								interRAT-BandList						InterRAT-BandList				OPTIONAL										1				1		1				64				1		64

										InterRAT-BandList ::=				SEQUENCE (SIZE (1..64)) OF SEQUENCE {														3				6		18				0						0

												interRAT-NeedForGaps						BOOLEAN										3		1				3				0		1				0

										}																								0										0

						}																												0										0

				}																														0										0

		interRAT-Parameters						SEQUENCE {																				1						0		31		1						0		1611

				utraFDD				IRAT-UTRA-FDD-Parameters						OPTIONAL,														1				1		1				1				1		1

						IRAT-UTRA-FDD-Parameters ::=						SEQUENCE {																						0										0

								SupportedUTRA-FDD-BandList ::=						SEQUENCE (SIZE (1..64)) OF SEQUENCE {														1				6		6				1						0

										utra-FDD-Band				ENUMERATED {														1		4				4				64		4				256

												bandI, bandII, bandIII, bandIV, bandV, bandVI,																						0										0

												bandVII, bandVIII, bandIX, bandX, bandXI,																						0										0

												bandXII, bandXIII, bandXIV, bandXV, bandXVI, ...}																				1		0										0

								}																										0										0

						}																												0										0

				utraTDD128				IRAT-UTRA-TDD128-Parameters						OPTIONAL,														1				1		1				1				1		1

						IRAT-UTRA-TDD128-Parameters ::=								SEQUENCE {														1						0				1						0

								SupportedUTRA-TDD128BandList ::=						SEQUENCE (SIZE (1..64)) OF SEQUENCE {														0				6		0				64						0

										utra-TDD128Band				ENUMERATED {a, b, c, d, e, f, g, h, i, j, k, l, m, n,o, p, ...}														0				1		0				64		4				256

								}																										0										0

						}																												0										0

				utraTDD384				IRAT-UTRA-TDD384-Parameters						OPTIONAL,														1				1		1				1				1		1

						IRAT-UTRA-TDD384-Parameters ::=								SEQUENCE {														0						0				1						0

								SupportedUTRA-TDD384BandList ::=								SEQUENCE (SIZE (1..64)) OF SEQUENCE {												0				6		0				64						0

										utra-TDD384Band				ENUMERATED {a, b, c, d, e, f, g, h, i, j, k, l, m, n,o, p, ...}														0				1		0				64		4				256

						}																												0										0

				utraTDD768				IRAT-UTRA-TDD768-Parameters						OPTIONAL,														1				1		1				1				1		1

						IRAT-UTRA-TDD768-Parameters ::=								SEQUENCE {														0						0				1						0

								SupportedUTRA-TDD768BandList ::=								SEQUENCE (SIZE (1..64)) OF SEQUENCE {												0				6		0				64						0

										utra-TDD768Band				ENUMERATED {a, b, c, d, e, f, g, h, i, j, k, l, m, n,o, p, ...}														0				1		0				64		4				256

						}																												0										0

				geran				IRAT-GERAN-Parameters						OPTIONAL,														1				1		1				1				1		1

						IRAT-GERAN-Parameters ::=						SEQUENCE {																1						0				1						0

										SupportedGERAN-BandList ::=						SEQUENCE (SIZE (1..64)) OF SEQUENCE {												2				6		12				64						0

												geran-Band				ENUMERATED {												2						0				64		3				192

																gsm450, gsm480, gsm850, gsm900P, gsm900E, gsm1800,												2						0				64						0

																gsm1900, spare1, ...}												2				1		2				64						0

										}																		2						0				64						0

								interRAT-PS-HO-ToGERAN								BOOLEAN												2						0				64		1				64

						}																												0										0

				cdma2000-HRPD				IRAT-CDMA2000-HRPD-Parameters						OPTIONAL,														1				1		1				1				1		1

						IRAT-CDMA2000-HRPD-Parameters ::=								SEQUENCE {														0						0				1						0

										SupportedHRPD-BandList ::=						SEQUENCE (SIZE (0..31)) OF SEQUENCE {												0				5		0				32						0

												CDMA2000-Bandclass ::=										ENUMERATED {						0						0				32		5				160

														bc0, bc1, bc2, bc3, bc4, bc5, bc6, bc7, bc8,														0						0				32						0

														bc9, bc10, bc11, bc12, bc13, bc14, bc15, bc16,														0						0				32						0

														bc17, spare14, spare13, spare12, spare11, spare10,														0						0				32						0

														spare9, spare8, spare7, spare6, spare5, spare4,														0						0				32						0

														spare3, spare2, spare1, ...}																		1		0										0

										}																								0										0

								cdma2000-HRPD-TxConfig								ENUMERATED {single, dual},												0						0				1		1				1

								cdma2000-HRPD-RxConfig								ENUMERATED {single, dual}												0						0				1		1				1

						}																												0										0

				cdma2000-1xRTT				IRAT-CDMA2000-1xRTT-Parameters						OPTIONAL														1				1		1				1				1		1

						IRAT-CDMA2000-1xRTT-Parameters ::=								SEQUENCE {														0						0				1						0

										Supported1xRTT-BandList ::=						SEQUENCE (SIZE (0..31)) OF SEQUENCE {												0				5		0				32						0

												CDMA2000-Bandclass ::=										ENUMERATED {						0						0				32		5				160

														bc0, bc1, bc2, bc3, bc4, bc5, bc6, bc7, bc8,														0						0				32						0

														bc9, bc10, bc11, bc12, bc13, bc14, bc15, bc16,														0						0				32						0

														bc17, spare14, spare13, spare12, spare11, spare10,														0						0				32						0

														spare9, spare8, spare7, spare6, spare5, spare4,														0						0				32						0

														spare3, spare2, spare1, ...}																		1		0										0

										}																								0										0

								cdma2000-1xRTT-TxConfig								ENUMERATED {single, dual},												0						0				1		1				1

								cdma2000-1xRTT-RxConfig								ENUMERATED {single, dual}												0						0				1		1				1

						}																												0										0

		},																																0										0

		nonCriticalExtension						SEQUENCE {}				OPTIONAL																1				1		1		1		1		0		1		1		1

		GRAND TOTAL (bits):																																		105										6628



The Inter-RAT-BandList and InterFreqEUTRA-BandList are selected from the same range of 64 band. Hence the size is maximized by poulating one.
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