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1. Introduction 

In RAN2#44, how to introduce additional frequency bands was discussed based on [1]. RAN2 recognized the need to expand the current frequency band list and almost agreed on:

· Number of additional frequency bands to be introduced (16) 

· ASN.1 definition of new UE radio access capability regarding the additional frequency bands, i.e. UE-RadioAccessCapability-v5xyext 

However, the following issues were raised in the meeting. In this paper we are going to take a look at each of them and propose a way forward.

1) Mechanisms to convey UE capability concerning the additional frequency bands after SRNS relocation

2) The base release from which the additional frequency bands should be made available. R99 or Rel-5, and

3) Rel-99 VLEC or Rel5 non-critical extension of the RRC messages in which the new UE radio access capability concerning the additional frequency bands is placed.

Also, a problem was found with the first agreement (new bands to be introduced is 16), so small modification is proposed.
2. Discussion

2.1 Mechanism to convey the new UE radio access capability to UTRAN
· When the UE establishes RRC connection, it reports its radio access capability to the serving RNC. The UE should also inform its capability regarding the additional frequency bands in RRC connection setup procedure if it supports the bands. This has been discussed already in [1].

·  Upon SRNS relocation, the source RNC transfers the UE capability regarding the supported frequency bands to the Target RNC in the RRC container. Following the same logic, when additional frequency bands are introduced, UE capability for additional frequency bands shall also be sent in the RRC Container.  However, since the IEs for the capability of additional frequency bands are introduced as a new IE in a later release, the migration scenario shall also be considered.  If the source RNC does not support the protocol extensions for the additional frequency bands the UE capability information regarding the bands will not given to the target RNC, even if the target RNC supports the additional frequency bands.  One possible work-around is that the new SRNC checks if the UE supports the additional bands by UE capability enquiry and UE capability information procedures after the SRNS relocation has been completed.

· For a GSM/UMTS dual mode UE with support of the additional frequency bands, the UE could inform its ratio access capability regarding the bands in INTER-RAT HANDOVER INFO when a call is setup in GSM. However, it may be safe to assume that such a UE always support at least one frequency band from the existing frequency band list in the years to come and the network handles handover to UTRAN, utilising the existing FDD frequency bands that the UE supports. After the handover is completed the SRNC can check if the UE supports the additional frequency bands by the UE capability information procedure if the RNC supports the bands and move the UE to one of the frequencies if necessary. Note that it is important to avoid the GSM call setup time from increasing.

Based on the discussion above, at least two RRC messages and one container between the network nodes (see below) should contain the new UE radio access capability information regarding the additional frequency bands.

1) RRC CONNECTION SETUP COMPLETE

2) UE CAPABILITY INFORMATION

3) SRNC Relocation Info

2.2 Base release to introduce the additional frequency bands
If the additional frequency bands are to be introduced only from Rel-5 onward, the UE needs to support all mandatory features of release 5 in order to use the additional frequency bands (e.g. group release,  and many CRs with mandatory UE behaviour in Rel-5 but optional in Rel-99). Moreover, the test cases for Rel-5 UEs also need to be available, which are expected in some time in 2006. 

On the other hand, if the additional frequency bands are to be introduced from Rel-99 onward, the R99 UEs with an additional frequency band need to implement only the signalling requirements if there are any for the band to be introduced as release independent feature, on the assumption that the UE satisfies the RF requirement of the band. The mechanisms to introduce a new frequency as release independent feature has been already specified in TS25.307 and the impact of signalling requirements is small as explained in section 2.3.
Given the current demands for new frequency bands allocation, it is easy to anticipate the demand continues in the future as UMTS deployment gets into full swing all over the world. We believe, therefore, that it is better to introduce the additional frequency bands without release restrictions. We propose to make the additional frequency bands from Release 99 onwards. 
2.3 Rel99 VLEC or Rel-5 non-critical extension
If the additional frequency bands are introduced from Release 99 onwards, how to extend the two RRC messages and SRNC relocation container in this section needs to be discussed. There are two approaches. The first one is the use of R99 Variable Length Extension Container (VLEC) and the other is the use of Release 5 non critical extensions. 

Annex A shows the definition of basic components for the new IE (tentatively called UE-RadioAccessCapability-v5xyext) which describes UE radio access capability regarding the additional frequency bands. Annex B and C show the ASN.1 definition of RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFO when the R99 VLEC and Rel5 extension approach are adopted, respectively. Annex E and F show the ASN.1 definition of SRNC Relocation Info when the R99 VLEC and Rel5 extension approach is adopted, respectively. 

We propose RAN2 to study the pros and cons of the two approaches described below and choose one of them.

2.3.1  Signalling requirements

As for the downlink signalling requirements, the UE needs to read the frequency band indicator for the additional frequency bands in Rel-5 non critical extension contained in SIB 5 and SIB6 as shown in Annex D. Please note that this behaviour is identical to the UEs supporting Band IV, V, and VI. They read the frequency band indicator in Rel-4 non critical extension. 

In uplink direction, meanwhile, the UE capable of an additional frequency band needs to report its support of the band.  The IE can be included in Rel99 VLEC or Rel-5 non-critical extension of RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION messages. In case of Rel-5 extension approach, it must send Rel-4 and Rel-5 non-critical extensions in the two RRC messages. In terms of the R99 UE, this requirement can be seen as a small one since it does not support the REL-4 and 5 functionalities and it needs to send only the option bitmaps that specify no existence of those extensions. 

In the RNC point of view, however, the R99 RNC is required to analyse and skip the irrelevant IEs, and act on the Rel-5 extension if it supports the additional frequency bands. With the R99 VLEC approach, on the other hand, the RNC reads the R99 VLEC and acts on its contents. The R99 VLEC approach can be also considered more consistent to the release independent feature concept.
2.3.2  Uplink signalling overhead

Based on the ASN.1 definition in the Annex, the increase in the size of RRC CONNECTION SETUP COMPLETE and UE CAPABILITY INFORMATION is calculated and shown in the Table below. The calculation assumes that the R99 UE supports RRC version 3.a.0, M bands of existing UTRA FDD frequency (M > 0), N bands of UTRA additional FDD frequency (N > 0) and L bands of  GSM existing frequency (L>0). In this case the size of UE-RadioAccessCapability-v5xyext  in bits is calculated  as 7 + 20*N + 6*M + 13*M*N + 6*L*N + 8*N^2. In case of VLEC, there will be additional 11 or 19 bits signalling overhead, depending on the size of VLEC.  In case of Rel-5 Non-critical extensions, there will be additional 10bits overhead for RRC CONNECTION SETUP COMPLETE, and 9 bits overhead for UE CAPABILITY INFORMATION.


[image: image1.emf] RRC Conn Setup Comp      UE Capab. Info

M N L R99 VLEC Rel5 R99 VLEC Rel5

1 1 3 83 82 83 81

2 2 3 198 189 198 188

4 4 16 850 841 850 840


The first row and second row in the table may be considered as standard and high-end UE, respectively in terms of number of frequency bands. The last row represents the maximum support of frequency bands. It can be seen that the both approaches give similar results and that for the standard and high end UEs, at most one or two extra PDUs need to be transferred to RNC, respectively.

3. Problem regarding Frequency Band Indicator

After some more studying, there exists a problem regarding the proposal in [1] regarding Frequency Band Indicator.  As shown in Annex D, existing Frequency Band Indicator, and Frequency Band Indicator 2 can be set independent of each other, to reduce the number of bits.  Please note that the behaviour of the UE when Frequency Band Indicator is not present, is that the UE is allowed to camp on the cell.  

Suppose one of the additional frequency bands overlap with Band IV, V or VI.  If the RNC supports the new frequency band, but not Band VI, V or VI, the RNC may omit the Frequency Band Indicator, and only include Frequency Band Indicator 2.  However, the UE that supports Band IV, V or VI (but not any of the additional frequency bands) may camp on this frequency band, because Frequency Band Indicator is absent as far as the UE does not support Frequency Band Indicator 2 is concerned.  This ends up defeating the purpose of the Frequency Band Indicator.

It is therefore proposed to allocate the last remaining spare value of Frequency Band Indicator as an ”extension indicator”, as described in TS25.921 after all.  (In [1], this was ignored to save bits.)  It is also proposed to align the extension in RRC Connection Setup Complete/UE Capability Information/RRC Container to this IE, to keep the number of spare values consistent.  In addition, because of this problem, the number of additional bands to be introduced shall be changed from 16 to 15.  It should be noted that this is not an optimal solution, because the UEs that has already implemented Band IV, Band V, or Band VI cannot interpret the “extension indicator”, and interpret it as just a spare value.  The current UE behaviour for spare value in BCCH is to ignore the value, so the Frequency Indicator will not serve its purpose.  However, other possible alternatives, such as intentionally set the Frequency Band Indicator to incorrect frequency bands, seems more problematic than this proposal.  Since it is assumed the  number of UEs that support these band in the market is very small at this stage, we feel the above proposal is the best solution available.

4. Proposal

NTT DoCoMo proposes RAN2 to discuss and agree on the introduction of the additional frequency bands from Release 99 onwards and take their decision on how to extend the RRC messages and container, R99 VLEC approach depicted in Annex B and E or Rel-5 extension approach depicted in Annex C and F.  Also, the introduction of “extension indicator” to Frequency Band Indicator is acceptable or not.

NTT DoCoMo is happy to provide required CRs according to the agreements of RAN2

5. Reference

[1] R2-042049
Discussion paper on additional frequency bands,  NTT DoCoMo, Motorola and Nokia

Annex A: UE radio access capability for the additional frequency bands

When the frequency bands are added, some of the capabilities need to be set per frequency bands.  TR25.921 states that if more spare values are needed than spare values included in previous version, the very last spare value can be replaced with the special value.  However, due to the structure of the UE Radio Access Capability Extension, using the method described in TR25.921 will make the signalling less intuitive.  Additionally, making the straightforward addition will results in less number of bits, because the UE does not need to send Radio Frequency Band twice for the UE capabilities for Band VIII onward (one time to signal the special value, one time to signal the Band VIII to Band XIV).   Therefore, it is proposed to make a straightforward correction, as shown below:
	UE-RadioAccessCapabBandFDDList2 ::=
SEQUENCE (SIZE (1..maxFreqBandsFDD)) OF












UE-RadioAccessCapabBandFDD2
UE-RadioAccessCapabBandFDD2 ::=
SEQUENCE{


radioFrequencyBandFDD2



RadioFrequencyBandFDD2,


fddRF-Capability




SEQUENCE {



ue-PowerClass





UE-PowerClassExt,



txRxFrequencySeparation



TxRxFrequencySeparation


}















OPTIONAL,


measurementCapability2



MeasurementCapabilityExt2
}
RadioFrequencyBandFDD2 ::=


ENUMERATED {

-- Band IX is written as a place-holder









bandIX, spare15,
                                spare14, spare13, spare12, spare11, spare10, spare9, spare8,








spare7, spare6, spare5, spare4, spare3, spare2, spare1 
}
MeasurementCapabilityExt2 ::= 

SEQUENCE{


compressedModeMeasCapabFDDList

CompressedModeMeasCapabFDDList2,


compressedModeMeasCapabTDDList

CompressedModeMeasCapabTDDList
OPTIONAL,


compressedModeMeasCapabGSMList

CompressedModeMeasCapabGSMList
OPTIONAL,


compressedModeMeasCapabMC


CompressedModeMeasCapabMC

OPTIONAL

}
CompressedModeMeasCapabFDDList2 ::=
SEQUENCE (SIZE (1..maxFreqBandsFDD)) OF











CompressedModeMeasCapabFDD2
CompressedModeMeasCapabFDD2 ::=

SEQUENCE {
--UE may omit both IEs if this IE indicates the compressed mode capability within
--the same frequency band.  Otherwise, the UE shall include either one of the following OPTIONAL IEs.
radioFrequencyBandFDD



RadioFrequencyBandFDD
OPTIONAL,
radioFrequencyBandFDD2



RadioFrequencyBandFDD2
OPTIONAL,


dl-MeasurementsFDD




BOOLEAN,


ul-MeasurementsFDD




BOOLEAN

}
--This IE represents the compressed mode capabilities for Band I -  VIII.

--This IE signals the necessity of the compressed mode in case of performing
--the measurements in between any of the Band I-VIII and any one of the Band IX-XVI.
UE-RadioAccessCapabBandFDDList-ext ::= SEQUENCE (SIZE (1..maxFreqBandsFDD)) OF 










UE-RadioAccessCapabBandFDD-ext
UE-RadioAccessCapabBandFDD-ext ::= SEQUENCE {
radioFrequencyBandFDD               RadioFrequencyBandFDD,

compressedModeMeasCapabFDDList-ext CompressedModeMeasCapabFDDList-ext
}

CompressedModeMeasCapabFDDList-ext ::= SEQUENCE (SIZE (1..maxFreqBandsFDD)) OF

CompressedModeMeasCapabFDD-ext
CompressedModeMeasCapabFDD-ext ::=

SEQUENCE {

radioFrequencyBandFDD2



RadioFrequencyBandFDD2,


dl-MeasurementsFDD




BOOLEAN,


ul-MeasurementsFDD




BOOLEAN

}



Please note that what’s written above is the exact copy of the current ASN.1 definitions for the IE “UE radio access capability extension”, except for few naming and “RadioFrequencyBandFDD2”.  Also, there is an additional IE to indicate the necessity of compressed mode when performing inter-frequency measurement in between any of the bands defined in “RadioFrequencyBandFDD” and any of the bands defined in “RadioFrequencyBandFDD2”, for the measurement capability for the bands defined in “RadioFrequncyBandFDD”.

Annex B:  R99 VLEC Approach applied to the RRC messages

Annex B shows the resultant RRC CONNECTION SETUP COMPLETE and UE CAPABIITY INFORMATION message when Rel99 VLEC approach is taken. 

	-- ***************************************************

--

-- RRC CONNECTION SETUP COMPLETE

--

-- ***************************************************

RRCConnectionSetupComplete ::= SEQUENCE {


-- TABULAR: Integrity protection shall not be performed on this message.


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



startList





STARTList,



ue-RadioAccessCapability

UE-RadioAccessCapability


OPTIONAL,


--
Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList
OPTIONAL,


-- Non critical extensions



v370NonCriticalExtensions


SEQUENCE {




rrcConnectionSetupComplete-v370ext
RRCConnectionSetupComplete-v370ext,




v380NonCriticalExtensions


SEQUENCE {





rrcConnectionSetupComplete-v380ext
RRCConnectionSetupComplete-v380ext-IEs,





-- Reserved for future non critical extension





v3a0NonCriticalExtensions


SEQUENCE {






rrcConnectionSetupComplete-v3a0ext
RRCConnectionSetupComplete-v3a0ext-IEs,






laterNonCriticalExtensions


SEQUENCE {







-- Container for additional R99 extensions







rrcConnectionSetupComplete-r3-add-ext

BIT STRING










(CONTAINING RRCConnectionSetupComplete-r3-add-ext-IEs)
OPTIONAL,







v3g0NonCriticalExtensions


SEQUENCE {








rrcConnectionSetupComplete-v3g0ext
RRCConnectionSetupComplete-v3g0ext-IEs,








v4b0NonCriticalExtensions


SEQUENCE {









rrcConnectionSetupComplete-v4b0ext

















RRCConnectionSetupComplete-v4b0ext-IEs,









v590NonCriticalExtensions


SEQUENCE {










rrcConnectionSetupComplete-v590ext

















RRCConnectionSetupComplete-v590ext-IEs,










nonCriticalExtensions



SEQUENCE {}

OPTIONAL








}

OPTIONAL








}

OPTIONAL







}

OPTIONAL






}

OPTIONAL





}

OPTIONAL




}

OPTIONAL



}

OPTIONAL

}

RRCConnectionSetupComplete-r3-add-ext-IEs ::= SEQUENCE {


rrcConnectionSetupComplete-v5xyext

RRCConnectionSetupComplete-v5xyext-IEs
OPTIONAL,



nonCriticalExtensions


SEQUENCE {}

OPTIONAL
}
RRCConnectionSetupComplete-v5xyext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v5xyext

UE-RadioAccessCapability-v5xyext

}
UE-RadioAccessCapability-v5xyext ::=
SEQUENCE {


ue-RadioAccessCapabBandFDDList2

UE-RadioAccessCapabBandFDDList2,
-- This IE shall be included if the UE supports Band I-VIII
ue-RadioAccessCapabBandFDDList-ext  UE-RadioAccessCapabBandFDDList-ext OPTIONAL
}
-- ***************************************************

--

-- UE CAPABILITY INFORMATION

--

-- ***************************************************

UECapabilityInformation ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier


OPTIONAL,



ue-RadioAccessCapability

UE-RadioAccessCapability


OPTIONAL,


-- Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList



OPTIONAL,



v370NonCriticalExtensions


SEQUENCE {




ueCapabilityInformation-v370ext
UECapabilityInformation-v370ext,




v380NonCriticalExtensions


SEQUENCE {





ueCapabilityInformation-v380ext

UECapabilityInformation-v380ext-IEs,





v3a0NonCriticalExtensions


SEQUENCE {






ueCapabilityInformation-v3a0ext

UECapabilityInformation-v3a0ext-IEs,





laterNonCriticalExtensions


SEQUENCE {







-- Container for additional R99 extensions







ueCapabilityInformation-r3-add-ext

BIT STRING

(CONTAINING UECapabilityInformation-r3-add-ext-IEs)
OPTIONAL,







-- Reserved for future non critical extension







v4b0NonCriticalExtensions


SEQUENCE {








ueCapabilityInformation-v4b0ext

UECapabilityInformation-v4b0ext,








v590NonCriticalExtensions


SEQUENCE {









ueCapabilityInformation-v590ext

UECapabilityInformation-v590ext,









nonCriticalExtensions



SEQUENCE {}

OPTIONAL







}

OPTIONAL







}

OPTIONAL






}

OPTIONAL





}

OPTIONAL




}

OPTIONAL



}

OPTIONAL
}

UECapabilityInformation-r3-add-ext-IEs ::= SEQUENCE {



ueCapabilityInformation-v5xyext

UECapabilityInformation-v5xyext-IEs

OPTIONAL,



nonCriticalExtensions



SEQUENCE {}

OPTIONAL

}
UECapabilityInformation-v5xyext-IEs ::= SEQUENCE {



ue-RadioAccessCapability-v5xyext

UE-RadioAccessCapability-v5xyext 

}



Annex C: Rel-5 non critical extension approach applied to the RRC messages

Annex C shows the resultant RRC CONNECTION SETUP COMPLETE and UE CAPABIITY INFORMATION message when Rel-5 non-critical extension approach is taken. 

	-- ***************************************************

--

-- RRC CONNECTION SETUP COMPLETE

--

-- ***************************************************

RRCConnectionSetupComplete ::= SEQUENCE {


-- TABULAR: Integrity protection shall not be performed on this message.


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier,



startList





STARTList,



ue-RadioAccessCapability

UE-RadioAccessCapability


OPTIONAL,


--
Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList
OPTIONAL,


-- Non critical extensions



v370NonCriticalExtensions


SEQUENCE {




rrcConnectionSetupComplete-v370ext
RRCConnectionSetupComplete-v370ext,




v380NonCriticalExtensions


SEQUENCE {





rrcConnectionSetupComplete-v380ext
RRCConnectionSetupComplete-v380ext-IEs,





-- Reserved for future non critical extension





v3a0NonCriticalExtensions


SEQUENCE {






rrcConnectionSetupComplete-v3a0ext
RRCConnectionSetupComplete-v3a0ext-IEs,






laterNonCriticalExtensions


SEQUENCE {







-- Container for additional R99 extensions







rrcConnectionSetupComplete-r3-add-ext

BIT STRING

OPTIONAL,







v3g0NonCriticalExtensions


SEQUENCE {








rrcConnectionSetupComplete-v3g0ext
RRCConnectionSetupComplete-v3g0ext-IEs,








v4b0NonCriticalExtensions


SEQUENCE {









rrcConnectionSetupComplete-v4b0ext

















RRCConnectionSetupComplete-v4b0ext-IEs,









v590NonCriticalExtensions


SEQUENCE {










rrcConnectionSetupComplete-v590ext

















RRCConnectionSetupComplete-v590ext-IEs,










v5xyNonCriticalExtensions

SEQUENCE {












rrcConnectionSetupComplete-v5xyext

















RRCConnectionSetupComplete-v5xyext-IEs,












nonCriticalExtensions



SEQUENCE {}

OPTIONAL









}

OPTIONAL








}

OPTIONAL








}

OPTIONAL







}

OPTIONAL






}

OPTIONAL





}

OPTIONAL




}

OPTIONAL



}

OPTIONAL

}

RRCConnectionSetupComplete-v5xyext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v5xyext

UE-RadioAccessCapability-v5xyext

OPTIONAL

}
UE-RadioAccessCapability-v5xyext ::=
SEQUENCE {


ue-RadioAccessCapabBandFDDList2

UE-RadioAccessCapabBandFDDList2,
-- This IE shall be included if the UE supports Band I-VIII

ue-RadioAccessCapabBandFDDList-ext  UE-RadioAccessCapabBandFDDList-ext OPTIONAL

}
-- ***************************************************

--

-- UE CAPABILITY INFORMATION

--

-- ***************************************************

UECapabilityInformation ::= SEQUENCE {


-- User equipment IEs



rrc-TransactionIdentifier

RRC-TransactionIdentifier


OPTIONAL,



ue-RadioAccessCapability

UE-RadioAccessCapability


OPTIONAL,


-- Other IEs



ue-RATSpecificCapability

InterRAT-UE-RadioAccessCapabilityList



OPTIONAL,



v370NonCriticalExtensions


SEQUENCE {




ueCapabilityInformation-v370ext
UECapabilityInformation-v370ext,




v380NonCriticalExtensions


SEQUENCE {





ueCapabilityInformation-v380ext

UECapabilityInformation-v380ext-IEs,





v3a0NonCriticalExtensions


SEQUENCE {






ueCapabilityInformation-v3a0ext

UECapabilityInformation-v3a0ext-IEs,






laterNonCriticalExtensions


SEQUENCE {







-- Container for additional R99 extensions







ueCapabilityInformation-r3-add-ext

BIT STRING

OPTIONAL,







-- Reserved for future non critical extension







v4b0NonCriticalExtensions


SEQUENCE {








ueCapabilityInformation-v4b0ext

UECapabilityInformation-v4b0ext,








v590NonCriticalExtensions


SEQUENCE {









ueCapabilityInformation-v590ext

UECapabilityInformation-v590ext,









v5xyNonCriticalExtensions


SEQUENCE {









ueCapabilityInformation-v5xyext

UECapabilityInformation-v5xyext,









nonCriticalExtensions



SEQUENCE {}

OPTIONAL








}

OPTIONAL







}

OPTIONAL







}

OPTIONAL






}

OPTIONAL





}

OPTIONAL




}

OPTIONAL



}

OPTIONAL
}

UECapabilityInformation-v5xyext ::= SEQUENCE {



ue-RadioAccessCapability-v5xyext

UE-RadioAccessCapability-v5xyext

OPTIONAL
}




Annex D: Frequency Band Indicator for additional frequency bands

The frequency band indicator is added from Rel-6, to allow the UE to differentiate multiple frequency bands whose frequencies are overlapping.  Since SIB5bis is already being used in Band IV, we cannot use “new SIB” approach to differentiate existing band and new frequency bands.  Therefore, it is proposed to simply add a non-critical extension to SIB5, SIB5bis, and SIB6, as follows.  Note that the proposal below is applicable to extending the value as described in TR25.921, as well as section 2.1 of this discussion paper.  

	SysInfoType5 ::=




SEQUENCE {



sib6indicator




BOOLEAN,


-- Physical channel IEs



pich-PowerOffset



PICH-PowerOffset,



modeSpecificInfo



CHOICE {




fdd







SEQUENCE {





aich-PowerOffset



AICH-PowerOffset




},




tdd







SEQUENCE {


-- If PDSCH/PUSCH is configured for 1.28Mcps TDD, the following IEs should be absent


--   and the info included in the tdd128SpecificInfo instead.


-- If PDSCH/PUSCH is configured for 3.84Mcps TDD in R5, HCR-r5-SpecificInfo should also be 


-- included. 





pusch-SysInfoList-SFN


PUSCH-SysInfoList-SFN

OPTIONAL,





pdsch-SysInfoList-SFN


PDSCH-SysInfoList-SFN

OPTIONAL,





openLoopPowerControl-TDD

OpenLoopPowerControl-TDD




}



},



primaryCCPCH-Info



PrimaryCCPCH-Info




OPTIONAL,



prach-SystemInformationList

PRACH-SystemInformationList,



sCCPCH-SystemInformationList
SCCPCH-SystemInformationList,



-- cbs-DRX-Level1Information is conditional on any of the CTCH indicator IEs in



-- sCCPCH-SystemInformationList



cbs-DRX-Level1Information

CBS-DRX-Level1Information


OPTIONAL,


-- Extension mechanism for non- release99 information



v4b0NonCriticalExtensions

SEQUENCE {



sysInfoType5-v4b0ext


SysInfoType5-v4b0ext-IEs

OPTIONAL,



-- Extension mechanism for non- rel-4 information




v590NonCriticalExtensions
SEQUENCE {




sysInfoType5-v590ext


SysInfoType5-v590ext-IEs

OPTIONAL,




v5xyNonCriticalExtensions

SEQUENCE {





sysInfoType5-v5xyext


SysInfoType5-v5xyext-IEs

OPTIONAL,





nonCriticalExtensions


SEQUENCE {}





OPTIONAL




}






OPTIONAL



}






OPTIONAL


}






OPTIONAL

}

SysInfoType5-v4b0ext-IEs ::= SEQUENCE {


--The following IE PNBSCH-Allocation-r4 shall be used for 3.84Mcps TDD only.


pNBSCH-Allocation-r4 


PNBSCH-Allocation-r4


OPTIONAL,


-- In case of TDD, the following IE is included instead of the


-- IE up-IPDL-Parameter in up-OTDOA-AssistanceData.


openLoopPowerControl-IPDL-TDD
OpenLoopPowerControl-IPDL-TDD-r4
OPTIONAL,

-- If SysInfoType5 is sent to describe a 1.28Mcps TDD cell, the IE PRACH-RACH-Info included in

-- PRACH-SystemInformationList shall be ignored, the IE PRACH-Partitioning and the 

-- IE rach-TransportFormatSet shall be absent and the corresponding IE in the following 

-- PRACH-SystemInformationList-LCR-r4 shall be used


prach-SystemInformationList-LCR-r4
PRACH-SystemInformationList-LCR-r4
OPTIONAL, 

tdd128SpecificInfo



SEQUENCE {



pusch-SysInfoList-SFN


PUSCH-SysInfoList-SFN-LCR-r4
OPTIONAL,



pdsch-SysInfoList-SFN


PDSCH-SysInfoList-SFN-LCR-r4
OPTIONAL,



pCCPCH-LCR-Extensions


PrimaryCCPCH-Info-LCR-r4-ext
OPTIONAL,



sCCPCH-LCR-ExtensionsList

SCCPCH-SystemInformationList-LCR-r4-ext


}















OPTIONAL,


frequencyBandIndicator


RadioFrequencyBandFDD


OPTIONAL

}

SysInfoType5-v590ext-IEs ::= SEQUENCE {


hcr-r5-SpecificInfo



SEQUENCE {



pusch-SysInfoList-SFN


PUSCH-SysInfoList-SFN-HCR-r5
OPTIONAL,



pdsch-SysInfoList-SFN


PDSCH-SysInfoList-SFN-HCR-r5
OPTIONAL


}
















OPTIONAL

}

SysInfoType5-v5xyext-IEs ::= SEQUENCE {


frequencyBandIndicator2


RadioFrequencyBandFDD2


OPTIONAL
}

-- SysInfoType5bis uses the same structure as SysInfoType5

SysInfoType5bis ::= SysInfoType5

SysInfoType6 ::=




SEQUENCE {


-- Physical channel IEs



pich-PowerOffset



PICH-PowerOffset,



modeSpecificInfo



CHOICE {




fdd







SEQUENCE {





aich-PowerOffset



AICH-PowerOffset,





-- dummy is not used in this version of specification, it should





-- not be sent and if received it should be ignored.





dummy






CSICH-PowerOffset


OPTIONAL




},




tdd







SEQUENCE {





-- If PDSCH/PUSCH is configured for 1.28Mcps TDD, pusch-SysInfoList-SFN,





-- pdsch-SysInfoList-SFN and openLoopPowerControl-TDD should be absent





-- and the info included in the tdd128SpecificInfo instead.





-- If PDSCH/PUSCH is configured for 3.84Mcps TDD in R5, HCR-r5-SpecificInfo should 





-- also be included.





pusch-SysInfoList-SFN


PUSCH-SysInfoList-SFN

OPTIONAL,





pdsch-SysInfoList-SFN


PDSCH-SysInfoList-SFN

OPTIONAL,





openLoopPowerControl-TDD

OpenLoopPowerControl-TDD




}



},



primaryCCPCH-Info



PrimaryCCPCH-Info




OPTIONAL,



prach-SystemInformationList

PRACH-SystemInformationList


OPTIONAL,



sCCPCH-SystemInformationList
SCCPCH-SystemInformationList

OPTIONAL,



cbs-DRX-Level1Information

CBS-DRX-Level1Information


OPTIONAL,



-- Conditional on any of the CTCH indicator IEs in



-- sCCPCH-SystemInformationList


-- Extension mechanism for non- release99 information



v4b0NonCriticalExtensions

SEQUENCE {



sysInfoType6-v4b0ext


SysInfoType6-v4b0ext-IEs

OPTIONAL,



-- Extension mechanism for non- rel-4 information




v590NonCriticalExtensions
SEQUENCE {




sysInfoType6-v590ext


SysInfoType6-v590ext-IEs

OPTIONAL,




v5xynonCriticalExtensions

SEQUENCE {






sysInfoType6-v5xyext


SysInfoType6-v5xyext-IEs

OPTIONAL,





nonCriticalExtensions


SEQUENCE {}





OPTIONAL





}






OPTIONAL



}






OPTIONAL


}






OPTIONAL

}

SysInfoType6-v4b0ext-IEs ::= SEQUENCE {


-- openLoopPowerControl-IPDL-TDD is present only if IPDLs are applied for TDD


openLoopPowerControl-IPDL-TDD
OpenLoopPowerControl-IPDL-TDD-r4
OPTIONAL,


-- If SysInfoType6 is sent to describe a 1.28Mcps TDD cell, the IE PRACH-RACH-Info included


-- in PRACH-SystemInformationList shall be ignored, the IE PRACH-Partitioning and the 


-- IE rach-TransportFormatSet shall be absent and the corresponding IEs in the following 


-- PRACH-SystemInformationList-LCR-r4 shall be used


prach-SystemInformationList-LCR-r4
PRACH-SystemInformationList-LCR-r4
OPTIONAL, 

tdd128SpecificInfo



SEQUENCE {



pusch-SysInfoList-SFN


PUSCH-SysInfoList-SFN-LCR-r4
OPTIONAL,



pdsch-SysInfoList-SFN


PDSCH-SysInfoList-SFN-LCR-r4
OPTIONAL,



pCCPCH-LCR-Extensions


PrimaryCCPCH-Info-LCR-r4-ext
OPTIONAL,



sCCPCH-LCR-ExtensionsList

SCCPCH-SystemInformationList-LCR-r4-ext
OPTIONAL


}















OPTIONAL,


frequencyBandIndicator


RadioFrequencyBandFDD


OPTIONAL

}

SysInfoType6-v590ext-IEs ::= SEQUENCE {


hcr-r5-SpecificInfo



SEQUENCE {



pusch-SysInfoList-SFN


PUSCH-SysInfoList-SFN-HCR-r5
OPTIONAL,



pdsch-SysInfoList-SFN


PDSCH-SysInfoList-SFN-HCR-r5
OPTIONAL


}
















OPTIONAL

}

SysInfoType6-v5xyext-IEs ::= SEQUENCE {


frequencyBandIndicator2


RadioFrequencyBandFDD2


OPTIONAL
}


Annex E: R99 VLEC approach applied to SRNC relocation info

Annex E shows the resultant SRNC-RelocationInfo-r3 after R99 VLEC extension container approach is taken. For Rel4 message portion, however, the additional frequency band information is added in Rel-5 non critical extension based on the assumption that it may not be critical enough to use the Rel4 VLEC.

	-- ***************************************************

--

-- SRNC Relocation information

--

-- ***************************************************
SRNC-RelocationInfo-r3 ::= CHOICE {

  r3                SEQUENCE {

    sRNC-RelocationInfo-r3      SRNC-RelocationInfo-r3-IEs,

      v380NonCriticalExtensions     SEQUENCE {

        sRNC-RelocationInfo-v380ext SRNC-RelocationInfo-v380ext-IEs,

        -- Reserved for future non critical extension

        v390NonCriticalExtensions     SEQUENCE {

          sRNC-RelocationInfo-v390ext     SRNC-RelocationInfo-v390ext-IEs,

          v3a0NonCriticalExtensions     SEQUENCE {

            sRNC-RelocationInfo-v3a0ext     SRNC-RelocationInfo-v3a0ext-IEs,

            v3b0NonCriticalExtensions     SEQUENCE {

              sRNC-RelocationInfo-v3b0ext     SRNC-RelocationInfo-v3b0ext-IEs,

              v3c0NonCriticalExtensions     SEQUENCE {

                sRNC-RelocationInfo-v3c0ext     SRNC-RelocationInfo-v3c0ext-IEs,

                laterNonCriticalExtensions      SEQUENCE {

                  sRNC-RelocationInfo-v3d0ext     SRNC-RelocationInfo-v3d0ext-IEs,

                  -- Container for additional R99 extensions

                  sRNC-RelocationInfo-r3-add-ext    BIT STRING

                  (CONTAINING SRNC-RelocationInfo-v3h0ext-IEs)    OPTIONAL,

                  v3g0NonCriticalExtensions     SEQUENCE {

                    sRNC-RelocationInfo-v3g0ext     SRNC-RelocationInfo-v3g0ext-IEs,

                    v4b0NonCriticalExtensions     SEQUENCE {

                      sRNC-RelocationInfo-v4b0ext     SRNC-RelocationInfo-v4b0ext-IEs,

                      v590NonCriticalExtensions     SEQUENCE {

                        sRNC-RelocationInfo-v590ext

                                        SRNC-RelocationInfo-v590ext-IEs,

                        v5a0NonCriticalExtensions     SEQUENCE {

                          sRNC-RelocationInfo-v5a0ext

                                        SRNC-RelocationInfo-v5a0ext-IEs,

                          -- Reserved for future non critical extension

                          nonCriticalExtensions     SEQUENCE {} OPTIONAL

                        }   OPTIONAL

                      }   OPTIONAL

                    }   OPTIONAL

                  }   OPTIONAL
                }   OPTIONAL

              }   OPTIONAL

            }   OPTIONAL

          }   OPTIONAL

        }   OPTIONAL

      }   OPTIONAL

  },

  later-than-r3         CHOICE {

    r4                SEQUENCE {

      sRNC-RelocationInfo-r4      SRNC-RelocationInfo-r4-IEs,

      v4d0NonCriticalExtensions SEQUENCE {

        sRNC-RelocationInfo-v4d0ext   SRNC-RelocationInfo-v4d0ext-IEs,

        -- Container for adding non critical extensions after freezing REL-5

        sRNC-RelocationInfo-r4-add-ext    BIT STRING    OPTIONAL,

        v590NonCriticalExtensions   SEQUENCE {

          sRNC-RelocationInfo-v590ext     SRNC-RelocationInfo-v590ext-IEs,

          v5a0NonCriticalExtensions   SEQUENCE {

            sRNC-RelocationInfo-v5a0ext   SRNC-RelocationInfo-v5a0ext-IEs,




v5xy0NonCriticalExtensions
SEQEUNCE {




sRNC-RelocationExtensions-v5xy0ext
SRNC-RelocationInfo-v5xy0ext-IEs,
                nonCriticalExtensions     SEQUENCE {} OPTIONAL
              }
          } OPTIONAL

        } OPTIONAL

      } OPTIONAL

    },

    criticalExtensions        CHOICE {

      r5                SEQUENCE {

        sRNC-RelocationInfo-r5      SRNC-RelocationInfo-r5-IEs,

        sRNC-RelocationInfo-r5-add-ext  BIT STRING    OPTIONAL,

        v5a0NonCriticalExtensions   SEQUENCE {

          sRNC-RelocationInfo-v5a0ext   SRNC-RelocationInfo-v5a0ext-IEs,

          v5xy0NonCriticalExtensions
SEQEUNCE {




sRNC-RelocationExtensions-v5xy0ext
SRNC-RelocationInfo-v5xy0ext-IEs,




nonCriticalExtensions     SEQUENCE {}   OPTIONAL



}
        } OPTIONAL

      },

      criticalExtensions          SEQUENCE {}

    }

  }

}
[…]
SRNC-RelocationInfo-v3h0ext-IEs ::= SEQUENCE {

  tpc-CombinationInfoList     TPC-CombinationInfoList   OPTIONAL,
    v5xy0NonCriticalExtensions
SEQUENCE {


sRNC-RelocationInfo-v5xy0ext

SRNC-RelocationInfo-v5xy0ext-IEs
OPTIONAL,
  

nonCriticalExtension      SEQUENCE {}         OPTIONAL

}
}
[…] 

SRNC-RelocationInfo-v5xy0ext-IEs ::= SEQUENCE {



ue-RadioAccessCapability-v5xyext

UE-RadioAccessCapability-v5xyext

OPTIONAL
}

UE-RadioAccessCapability-v5xyext ::=
SEQUENCE {


ue-RadioAccessCapabBandFDDList2

UE-RadioAccessCapabBandFDDList2,

-- This IE shall be included if the UE supports Band I-VIII

ue-RadioAccessCapabBandFDDList-ext  UE-RadioAccessCapabBandFDDList-ext OPTIONAL

}





Annex F: Rel-5 non critical extension approach applied to SRNC relocation info

Annex E shows the resultant SRNC-RelocationInfo-r3 after Rel-5 non critical extension approach is taken. 

	-- ***************************************************

--

-- SRNC Relocation information

--

-- ***************************************************
SRNC-RelocationInfo-r3 ::= CHOICE {

  r3                SEQUENCE {

    sRNC-RelocationInfo-r3      SRNC-RelocationInfo-r3-IEs,

      v380NonCriticalExtensions     SEQUENCE {

        sRNC-RelocationInfo-v380ext SRNC-RelocationInfo-v380ext-IEs,

        -- Reserved for future non critical extension

        v390NonCriticalExtensions     SEQUENCE {

          sRNC-RelocationInfo-v390ext     SRNC-RelocationInfo-v390ext-IEs,

          v3a0NonCriticalExtensions     SEQUENCE {

            sRNC-RelocationInfo-v3a0ext     SRNC-RelocationInfo-v3a0ext-IEs,

            v3b0NonCriticalExtensions     SEQUENCE {

              sRNC-RelocationInfo-v3b0ext     SRNC-RelocationInfo-v3b0ext-IEs,

              v3c0NonCriticalExtensions     SEQUENCE {

                sRNC-RelocationInfo-v3c0ext     SRNC-RelocationInfo-v3c0ext-IEs,

                laterNonCriticalExtensions      SEQUENCE {

                  sRNC-RelocationInfo-v3d0ext     SRNC-RelocationInfo-v3d0ext-IEs,

                  -- Container for additional R99 extensions

                  sRNC-RelocationInfo-r3-add-ext    BIT STRING

                  (CONTAINING SRNC-RelocationInfo-v3h0ext-IEs)    OPTIONAL,

                  v3g0NonCriticalExtensions     SEQUENCE {

                    sRNC-RelocationInfo-v3g0ext     SRNC-RelocationInfo-v3g0ext-IEs,

                    v4b0NonCriticalExtensions     SEQUENCE {

                      sRNC-RelocationInfo-v4b0ext     SRNC-RelocationInfo-v4b0ext-IEs,

                      v590NonCriticalExtensions     SEQUENCE {

                        sRNC-RelocationInfo-v590ext

                                        SRNC-RelocationInfo-v590ext-IEs,

                        v5a0NonCriticalExtensions     SEQUENCE {

                          sRNC-RelocationInfo-v5a0ext

                                        SRNC-RelocationInfo-v5a0ext-IEs,

                          
v5xy0NonCriticalExtensions
SEQEUNCE {








sRNC-RelocationExtensions-v5xy0ext











SRNC-RelocationInfo-v5xy0ext-IEs,







}







-- Reserved for future non critical extension
                          
nonCriticalExtensions     SEQUENCE {} OPTIONAL

                        }   OPTIONAL

                      }   OPTIONAL

                    }   OPTIONAL

                  }   OPTIONAL
                }   OPTIONAL

              }   OPTIONAL

            }   OPTIONAL

          }   OPTIONAL

        }   OPTIONAL

      }   OPTIONAL

  },

  later-than-r3         CHOICE {

    r4                SEQUENCE {

      sRNC-RelocationInfo-r4      SRNC-RelocationInfo-r4-IEs,

      v4d0NonCriticalExtensions SEQUENCE {

        sRNC-RelocationInfo-v4d0ext   SRNC-RelocationInfo-v4d0ext-IEs,

        -- Container for adding non critical extensions after freezing REL-5

        sRNC-RelocationInfo-r4-add-ext    BIT STRING    OPTIONAL,

        v590NonCriticalExtensions   SEQUENCE {

          sRNC-RelocationInfo-v590ext     SRNC-RelocationInfo-v590ext-IEs,

          v5a0NonCriticalExtensions   SEQUENCE {

            sRNC-RelocationInfo-v5a0ext   SRNC-RelocationInfo-v5a0ext-IEs,




v5xy0NonCriticalExtensions
SEQEUNCE {




sRNC-RelocationExtensions-v5xy0ext
SRNC-RelocationInfo-v5xy0ext-IEs,
                nonCriticalExtensions     SEQUENCE {} OPTIONAL
              }
          } OPTIONAL

        } OPTIONAL

      } OPTIONAL

    },

    criticalExtensions        CHOICE {

      r5                SEQUENCE {

        sRNC-RelocationInfo-r5      SRNC-RelocationInfo-r5-IEs,

        sRNC-RelocationInfo-r5-add-ext  BIT STRING    OPTIONAL,

        v5a0NonCriticalExtensions   SEQUENCE {

          sRNC-RelocationInfo-v5a0ext   SRNC-RelocationInfo-v5a0ext-IEs,

          v5xy0NonCriticalExtensions
SEQEUNCE {




sRNC-RelocationExtensions-v5xy0ext
SRNC-RelocationInfo-v5xy0ext-IEs,




nonCriticalExtensions     SEQUENCE {}   OPTIONAL



}
        } OPTIONAL

      },

      criticalExtensions          SEQUENCE {}

    }

  }

}
[…] 

SRNC-RelocationInfo-v5xy0ext-IEs ::= SEQUENCE {



ue-RadioAccessCapability-v5xyext

UE-RadioAccessCapability-v5xyext

OPTIONAL
}

UE-RadioAccessCapability-v5xyext ::=
SEQUENCE {


ue-RadioAccessCapabBandFDDList2

UE-RadioAccessCapabBandFDDList2,

-- This IE shall be included if the UE supports Band I-VIII

ue-RadioAccessCapabBandFDDList-ext  UE-RadioAccessCapabBandFDDList-ext OPTIONAL

}





_1169548655.xls
Sheet1

		

														RRC Conn Setup Comp				UE Capab. Info

								M		N		L		R99 VLEC		Rel5		R99 VLEC		Rel5

								1		1		3		83		82		83		81

								2		2		3		198		189		198		188

								4		4		16		850		841		850		840





Sheet2

		





Sheet3

		






