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1 Scope

This document discusses the size reduction of the Inter RAT handover info message. The intention of this paper is to come to a general agreement on how the size of this message should be reduced. A complete CR introducing all detailed changes into TS. 25.331 may be provided later.

2 Discussion

2.1 Introduction

Signalling optimisations for the Inter RAT handover info message have previously been discussed in R2, see [2], [3]. However, so far no conclusion has been reached on this topic.

GSM networks may be configured such that mobile stations shall always provide the classmark information upon completion of the initial access procedure. In this case, dual mode MS/ UEs also need to indicate the UE radio access capabilities, which is done by including the Inter RAT handover info message in the UTRAN CLASSMARK CHANGE message. To avoid that the transfer of UMTS information delays every initial access for more than 235 ms, the size of the UTRAN CLASSMARK CHANGE message should fit within one GSM segment. This implies that the Inter RAT handover info message should not exceed 17 octets. For a typical R99 UE, the INTER RAT HANDOVER INFO message will be two segments.

This paper basically investigates two possible solutions:

· a solution that ensures that the INTER RAT HANDOVER INFO message fits within a single GSM segment

· a solution impacting a minimum number of IEs and ensures that the INTER RAT HANDOVER INFO message fits within two GSM segments

The objective of this paper is to identify a solution that is future proof, which is important considering that the UE capability information is the most frequently extended information element.

Furthermore, the impact of introducing a compressed capability information element on the different interfaces is discussed e.g. whether transparency for intermediate network nodes can be maintained.

2.2 Single segment solution

In this section a solution is investigated that ensures the INTER RAT HANDOVER message always fits within a single GSM segment.

First an assessment is performed whether UTRAN requires the information included in the Inter RAT handover info message immediately upon handover from GSM. Information that is not required immediately is better transferred after completion of the handover. Furthermore, the encoding of the information elements that are needed immediately is discussed to identify further optimisation possibilities.

2.2.1 Omission of information elements

The following table provides an overview of the information contained in the inter RAT handover message and comments whether or not the target RNC needs the information urgently. Extensions are treated separately at the end of the table.

The general principle used is to include only those IEs that the target RNC needs immediately to assign a basic CELL_DCH radio configuration for the currently defined handover scenario’s. The proposal is to omit all other information e.g. including information needed to configure measurements, to establish PS domain RABs or to further optimise the radio configuration.

Some IEs are proposed not to be included because the currently defined handover scenario’s can be covered by the basic UE capabilities. The information may however be needed when additional handover scenario’s are added in future. Should this happen, the proposal is not to add all related parameters normally included in the UE capabilities but a compact version e.g. introducing a single bit to indicate PDCP support for IMS-Voice. Setting the bit to “TRUE” would mean the UE supports a certain minimum configuration. The assumption is that with this approach the future size increase for this message can be kept within reasonable limits.

	Group
	IEs
	
	Comment

	Pre-defined configuration status information
	
	OP
	Needed immediately

	UE security information
	START-CS
	OP
	Needed immediately

	UE radio access capability
	
	OP
	

	
	PDCP capability
	MP
	Not needed immediately for currently supported CS handover scenario’s. When IMS is introduced, the assumption is that either the basic capabilities of an IMS terminal include support for handover or that a simple indicator is sufficient. This means that also for that case it is not needed to transfer all detailed capabilities

	
	RLC capability
	MP
	For most parameters the minimum requirements are sufficient to cover the currently supported CS handover scenario’s.

The RLC window size for default configurations depends on the Total RLC AM buffer size (3 bits). The proposal is to introduce a single bit indicating whether or not the UE’s total RLC AM buffer size exceeds 10 kB

	
	Transport channel capability
	MP
	Not needed immediately; minimum requirements are sufficient to cover the currently supported CS handover scenario’s

	
	RF capability FDD
	OP
	IE UE power class not really needed; the network should be deployed to support the RABs corresponding with the current handover scenarios for all UEs

IE Tx/Rx frequency separation is needed immediately (although this depends on network configuration)

	
	RF Capability TDD
	OP
	As for FDD (see above)

	
	Physical channel capability
	MP
	Not needed immediately; minimum requirements are sufficient to cover the currently supported CS handover scenario’s

	
	UE multi-mode/multi-RAT capability
	MP
	Indication of support of FDD and/ or TDD mode is needed immediately (depending on network configuration). Note that the information is also present in the classmark information 

	
	Security capability
	MP
	Not needed. The minimum requirements on algorithms to be supported are sufficient to perform handover. When additional information is really needed in future, an optimised parameter may be introduced

	
	UE positioning capability
	MP
	Not needed immediately

	
	Measurement capability
	CH
	Not needed immediately; UE capabilities (CM requirements) can be retrieved in UTRA prior to starting measurements

Proper setting of hysteresis should allow sufficient time after handover to retrieve UE capabilities and configure compressed mode & measurements

	UE radio access capability extension
	RF capability FDD extension
	MP
	As for RF capability FDD (see above)

	
	Measurement capability extension
	MP
	Not needed immediately; UE capabilities (CM requirements) can be retrieved in UTRA prior to starting measurements (see previous)

	R99 extensions
	UE positioning capability extension
	OP
	As for UE positioning capability (see above)

	
	UE specific behaviour
	OP
	Not needed assuming that 

· A R99 UTRAN detects that UE conforms to a release later than R99 (can not be done only on the basis of R99 information)

· UEs conforming to a release later than R99 support all late R99- corrections

	
	Container for late extensions
	OP
	Assumption it is empty

	REL-4 extensions
	AS release indicator
	MP
	Mandatory and needed immediately

	REL-5 extensions
	
	NA
	Currently missing – keep out

	
	DL capability with simultaneous HS-DSCH configuration
	OP
	Not needed for currently defined handover scenarios.

3 bits when present (including presence bit)

	
	PDCP capability extension
	MP
	Not needed for currently defined handover scenarios (see previous)

Single bit to indicate support For RFC3095 context relocation

	
	RLC capability extension
	MP
	Not needed; additional RLC AM buffer sizes

	
	Physical channels extension
	MP
	Not essential for basic handover scenarios; HSDPA class


2.2.2 Re- coding of information elements

As mentioned before, a more optimised encoding is possible for some information elements. This section includes coding optimisation proposals for two different information elements.

2.2.2.1 Predefined configuration status information

Currently the predefined configuration status information comprises of a list of value tags, that is somewhat optimised for the case subsequent entries have the same value tag as can be seen from the following ASN.1 extract:

PredefinedConfigStatusList ::=



SEQUENCE (SIZE (maxPredefConfig)) OF












PredefinedConfigStatusInfo

PredefinedConfigStatusInfo::=

CHOICE {


storedWithValueTagSameAsPrevius

NULL,


other







CHOICE {



notStored






NULL,



storedWithDifferentValueTag


PredefinedConfigValueTag


}

}

In the following the improvement options proposed in [3] are discussed.

Improvement option 1: Set of subsequent stored predefined configurations with same value tag

For a set of subsequent pre- defined configurations with the same value tag, a more efficient encoding is possible by indicating the following information instead:

Optionality, start position, number of entries, value tag ( 1+4+ 4 + 4= 13

The current encoding results in 2 bits (choice encodings) + 4 bits (value tag) for the first entry and 1 bit for each additional entry: 5+ n. This means that there is a gain only if there are more than 8 subsequent tags with the same value tag. Knowing this, we may apply 3- bit fields for the start position (0..7) and the number of entries (9..16). This will result in a maximum gain of 10 bits (for the case of 16 entries with the same value tag).

Note 1
In case this set often appears at the start and/ or end, it may be worthwhile to introduce the following additional optimisation:

- Start position: included only if start position is unequal to the begin (0)

- Number of entries: included only if the set does not continue until the end (15)

The above means an additional overhead of two bits for sets that neither start at the beginning nor continue untill the end.

Improvement option 2: Set of subsequent stored predefined configurations with a different value tag

For a set of subsequent stored pre- defined configurations that all have a value tag different from the previous entry, the 2 bit overhead for each entry can be optimised by signalling the following information instead:

Optionality, start position, number of entries, value tag (for each entry) ( 1+4+ 4 + (n * 4)= 9 + (n * 4)

The current encoding results per entry in 2 bits (choice encodings) + 4 bits (value tag) = (6 * n). This means that there is a gain in case there are at least 5 such entries. Considering the size of 16, it would be beneficial to introduce 2 such sets (not 3, since there should be at least one entry in between these sets). The maximum gain is 96- 76= 20 bits which applies in case all 16 entries include a configuration with a value tag different from the previous entry.

Note 2


The same optimisation for sets appearing at the start and/ or end applies as described  in note 1 (above).

Conclusion/ recommendation

The 2nd proposal is most interesting since it reduces the maximum size of the field. The other improvement option is less interesting since the gain is limited and applies in case the size is anyhow relatively small.

2.2.2.2 UE radio access capability extension

As discussed before, not all of the RF capability information is needed. For FDD, it seems sufficient to indicate the Tx/ Rx frequency separation for each of the 8 possible bands. The maximum size is smallest when using one enumerated indicating for each band the status (not supported, low_separation, medium_separation, high_saperation). This would result in 16 bits for the 8 bands in total.

Note
This is the general principle that is proposed. The actual implementation, which is less relevant for the discussion in this paper, depends on the outcome of the discussion on the CR that was deferred at RAN plenary

2.2.3 Optimised message size

The following table provides an overview of the size of the inter RAT handover message in case the compressed format is used.

	Group
	IEs
	Sz
	Proposal

	Mandatory parts of original message
	
	13
	Includes presence bits e.g. for extensions

	UE security information
	START-CS
	20
	Use original optional IE

	UE radio access capability (r99)
	UE specific behaviour (including presence bit)
	1
	Assuming the information is not needed.

9 bits if present.

	
	Container for late extensions
	0
	Absence bit counted in overhead part

	UE radio access capability (rel-4)
	PDCP capability (including presence bit)
	1
	Currently this IE is mandatory. Proposal is to make it optional. Calculation is based on that (presence bit)

23 bits if present

	
	TDD capability extension (including presence bit)
	1
	Absent

A check is needed to determine which of the contained IEs is really needed in the compact version (eg. some of the physical channel capabilities for LCR TDD)

	
	AS release indicator (including presence bit)
	5
	Needed immediately

	Compressed IE (NEW, rel-5)
	
	0
	

	
	RLC capability
	1
	Bit indicating is UE supports more than 10 kB of AM buffer size/ applies window size 128 when assigned default configuration

	
	Pre-defined configuration status information
	87
	84 bits applies for the following sequence: 4 with different tag, 1 absent, 4 with different tag, 1 absent, 4 with different tag, 1 absent, 1 with a different value tag

3 in case all preconfiguration info absent

	
	RF capability
	18
	If the terminal also supports TDD, the size will be 22 bits

	
	TOTAL
	147
	The limit is 17 octets (136 bits)


The worst case sizes indicated in the table above, shows that the new compressed format will not always fit into a single GSM segment. Even without the mandatory parts of the original inter RAT handover message, the maximum is very close to the border of a single segment. This means that additional optimisation mechanisms are needed to ensure the message still fits into a single segment when future extensions are added.

2.2.4 Compatibility on different interfaces

2.2.4.1 Controlling the use of the new compact format

The compact format, irrespective of whether it is a new message, should only be used towards a receiver that supports it. Transcoding in the BSC is not possible because the two formats do not exactly include the same details (some of the parameters that are mandatory in the old format are missing in the compact format). Moreover, transcoding also violates the general principle that RRC information should be transferred transparently through the different network nodes. Since at the time the UE transfers the information the target may be unknown, the UEs should only be allowed to apply the new format if all potential target RNCs support this format. To achieve this, a new control parameter needs to be broadcast in GSM.

2.2.4.2 Re- use of existing message or definition of new message

There are two ways to introduce the compact UE capabilities:

· By introducing a new RRC message

· By modifying the existing RRC message

Due to the fact that on the GSM radio interface message includes an RRC message (rather than the RRC container), the first approach implies changes to 04.18 and to the BSC (see following figure extracted from TR 25.922), which is considered to be a severe drawback.

Note
The change would involve the definition of a new message in 04.18 message. This message would include the RRC container, which would be used to all future RRC messages including the new compact version of the INTER RAT HANDOVER INFO.
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Figure 5.1.7.2-1: Handover to UTRAN, normal flow

It seems likely that the parameters remaining in the compact version of the INTER RAT HANDOVER INFO apply for many future handover scenario’s. Furthermore, it is expected that for such scenario’s only a limited number of additional parameter would be required. This means that it is not so evident that a new message types will be required when introducing new handover scenarios like PS domain handovers.

Due to the fact that most parameters are optional in the current INTER RAT HANDOVER INFO, it is possible to omit them and replace them by a more compact version which is added by means of a non- critical extension. The drawback of this approach is that some overhead can not be avoided e.g. presence bits for the omitted IEs. As shown in the previous, this amounts to 13 bits. As shown in the previous section, even when avoiding this overhead there is still a need for an additional mechanism to ensure the message always fits within a single segment especially when considering future extensions to this message.

One possible approach is to introduce a mechanism by which the network can control whether the UE is allowed to go beyond the one segment size or whether it should omit certain information instead. Concerning the information to be omitted, the preconfiguration status information is a main candidate (due to its relatively large size). The solution would mean that UE reports some of the stored configurations as absent just to stay within the one segment limit. The drawbacks of this solution are limited especially when UTRAN can control for which pre- defined configurations the UE can skip the reporting.

Considering the previous, there seems to be insufficient justification to introduce a new RRC message with all its impacts on Um and BSCs.

2.3 Two segment solution with minimum impact

In order to determine if it is possible to ensure that the INTER RAT HANDOVER INFO fits within two segments while impacting only a limited number of information elements, a size estimation has been performed for an INTER RAT HANDOVER INFO message. The following table illustrates the size of different IEs for a UE supporting 3 FDD bands, one TDD band and 3 GSM bands, which is considered to be a realistic worst case for quite some time.

	Group
	IEs
	Size
	Comment

	Pre-defined configuration status information
	
	97
	Can be brought down to 27 for Nc= 2 (including presence bit)

With current encoding it is not easy to omit since it is a fixed size list. For configurations for which reporting can be avoided on may use SameAsPrevious, which only requires 1 bit. Resulting size: 1+ (6 * Nc) + (16- Nc), with Nc: #configurations

	UE security information
	START-CS
	21
	Fixed size

	UE radio access capability
	
	7
	Presence bit + 6 bits octet container size

	
	PDCP capability
	5
	2 bits is RFC 2507 is not supported. Otherwise 5 bits

	
	RLC capability
	7
	Fixed size

	
	Transport channel capability
	60
	FDD terminal

If terminal does not support TDD, 3 bits less need to be included (although somewhat unclear)

	
	RF capability FDD
	1
	Absent for scenario including multiple FDD frequencies

5 in case it would be present

	
	RF Capability TDD
	8
	1 bit if TDD not supported

	
	Physical channel capability
	44
	If TDD not supported, 27 bits less

	
	UE multi-mode/multi-RAT capability
	4
	

	
	Security capability
	32
	

	
	UE positioning capability
	6
	

	
	Measurement capability
	1
	Absent for scenario including multiple FDD frequencies

	
	V370ext

> FDD radio frequency band list
	153
	3 FDD bands, 1 TDD band, 3 GSM bands all with different power class & frequency separation

Simple optimisation idea: empty list means UL&DL-CM required to measure all other bands

	Non critical extension
	
	1
	Presence bit

	
	>interRATHandoverInfo-v390ext
	3
	Presence bit for UE radio access capability v380ext

Positioning capability extension

Bit indicating support of dedicated pilots for channel estimation

	
	>interRATHandoverInfo-v3a0ext
	2
	Presence bit for UE radio access capability v3a0ext

Positioning capability extension (validity CELL/ URA_PCH)

	
	>interRATHandoverInfo-v3d0ext

>>UE specific behaviour
	10
	Presence bit for UE radio access capability v3a0ext and for UE specific behaviour indicator (USBI)

8 bits for USBI

	
	>Container for late extensions
	1
	Presence bit

Assumption container is empty

	REL-4 extensions
	PDCP capability extension
	19
	1 bit if no support for RFC 3095

	
	TDD extensions
	12
	In case LCR-TDD is not supported

	
	AS release indicator
	5
	Including presence bit

	TOTAL
	
	499
	Limit: 17+ 20 octets= 296 bits


The above table shows that for the above worst-case scenario the size needs to be reduced with 203 bits to ensure the INTER RAT HANDOVER INFO fits within two segments. In case one wants to limit the impact of the size reduction solution, the above size information suggests to focus on the following information elements:

· Pre- defined configuration status information: Limiting the number of predefined configurations reported e.g. limiting this to 2 reduces the size from 97 to 27; a saving of 70 bits

· FDD radio frequency band list within the v370 extension: The target RNC does not really need the information contained in this information element. With the current encoding the lowest size that one can achieve is 19 bits, which would imply a saving of 134 bits

The above two options result in a total saving of 204 bits which would be just sufficient to remain within the limit of two segments. Although this solution is very close to the border of the two segments, especially when taking into account that rel-5 extensions have not been considered, one should bear in mind that it still concerns a realistic worst case scenario eg. the size is almost 50 bits less for a UE not supporting TDD, the USBI may not be needed for rel-5.

Concerning the backwards compatibility of this solution the following applies:

· When the UE reports some pre- defined configuration status as absent just to reduce the size, this does not cause any backwards compatibility problem. The only result is that the target RNC can not apply the available configurations that are reported as absent

· Especially for UTRANs not aware of this optimisation, it seems difficult to detect that the information included in the FDD radio frequency band list does not concern valid information but just a placeholder resulting in the smallest size. To overcome potential problems resulting from this, the UE could provide a complete version of the FDD radio frequency band list after the handover procedure is completed. That should result in a solution that is backwards compatible. 

3 Conclusions & recommendations

This contribution includes two proposals for reducing the size of the Inter RAT handover info message:

· one solution involving more changes (affecting many parameters) that manages to fit the essential information in a single segment

· one solution involving few changes (affecting few parameters) that ensures the size is limited to two segments

The first solution is proposed to be adopted because it achieves a bigger performance improvement. If however the general feeling is felt that a solution involving two segments are acceptable from a performance point of view, a solution with limited impact as shown in this paper is preferred. Besides having limited impact on implementations, the latter solution is relatively simple to introduce ie. there are no configuration parameters needed.

Depending on the mechanism agreed, a CR including the detailed changes may be provided later.
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5 Description of changes required for single segment proposal (Annex)

5.1 Procedural changes

The following changes are proposed:

· Add requirements concerning when the UE shall apply the newly introduced compact format

· Add requirements that, when using the newly introduced compact format, the UE shall:

· omit existing IEs

· for the preconfiguration status information, apply the newly introduced IEs that result in the most compact encoding.

· for the preconfiguration status information, clarify that the “other entries” now only cover the preconfigurations that are not specified by a set e.g. if the UE would apply a set to cover entries 2 upto 10, the Other entries would cover entries 0, 1, 11 upto 15

5.2 Tabular changes

Although the tabular should be as abstract as possible (and hence need not show all encoding optimisations), the procedure text is based on it. This means that optimisation options for which the procedure text needs to include behavioural requirements, should also be covered in the tabular

Tbd.

5.3 ASN.1 changes

In the following the ASN.1 for the size optimisation proposal is shown.

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

--

-- INTER RAT HANDOVER INFO

--

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

InterRATHandoverInfo ::= SEQUENCE {


-- This structure is defined for historical reasons, backward compatibility with 04.18


predefinedConfigStatusList

CHOICE {



absent






NULL,



present






PredefinedConfigStatusList


},


uE-SecurityInformation


CHOICE {



absent






NULL,



present






UE-SecurityInformation


},


ue-CapabilityContainer


CHOICE {



absent






NULL,



-- present is an octet aligned string containing Ie UE-RadioAccessCapabilityInfo


present






OCTET STRING (SIZE (0..63))


},


-- Non critical extensions


v390NonCriticalExtensions

CHOICE {



absent






NULL,



present






SEQUENCE {




interRATHandoverInfo-v390ext
InterRATHandoverInfo-v390ext-IEs,




v3a0NonCriticalExtensions

SEQUENCE  {





interRATHandoverInfo-v3a0ext
InterRATHandoverInfo-v3a0ext,





laterNonCriticalExtensions

SEQUENCE {






interRATHandoverInfo-v3d0ext 
InterRATHandoverInfo-v3d0ext-IEs,





-- Container for additional R99 extensions






interRATHandoverInfo-r3-add-ext

BIT STRING
OPTIONAL,






v4xyNonCriticalExtensions

SEQUENCE {







interRATHandoverInfo-v4xyext
InterRATHandoverInfo-v4xyext-IEs,





    v5xyNonCriticalExtensions

SEQUENCE {







    interRATHandoverInfo-v5xyext
InterRATHandoverInfo-v5xyext-IEs,






    -- Reserved for future non critical extension







    nonCriticalExtensions


SEQUENCE {}
OPTIONAL






    }
OPTIONAL






}
OPTIONAL





}
OPTIONAL




}
OPTIONAL



}


}
}

InterRATHandoverInfo-v390ext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v380ext
UE-RadioAccessCapability-v380ext

OPTIONAL,



dl-PhysChCapabilityFDD-v380ext

DL-PhysChCapabilityFDD-v380ext
}

InterRATHandoverInfo-v3a0ext ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v3a0ext
UE-RadioAccessCapability-v3a0ext

OPTIONAL

}

InterRATHandoverInfo-v3d0ext-IEs ::= SEQUENCE {


-- User equipment IEs



uESpecificBehaviourInformation1interRAT

UESpecificBehaviourInformation1interRAT

OPTIONAL

}

InterRATHandoverInfo-v4xyext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapability-v4xyext
UE-RadioAccessCapability-v4xyext
}

InterRATHandoverInfo-v5xyext-IEs ::= SEQUENCE {


-- User equipment IEs



ue-RadioAccessCapabilityComp-v5xyext
UE-RadioAccessCapabilityComp-v5xyext
}

UE-RadioAccessCapabilityComp-v5ext ::=
SEQUENCE {

    -- Compressed version of UE-adioAccessCapability;

    -- When using this IE, all optional IEs from previous release should be omitted

    -- With the exception of: start-CS, uESpecificBehaviourInformation1interRAT


rlc-CapabilityComp





RLC-CapabilityComp,

predefinedConfigStatusListComp


PredefinedConfigStatusListComp,


securityCapabilityComp




SecurityCapabilityComp,


rf-CapabilityComp





RF-CapabilityComp
}

PredefinedConfigStatusListComp::= SEQUENCE {


setWithSameValueTag




PredefinedConfigSetWithSameValueTag


OPTIONAL,


setsWithDifferentValueTag


PredefinedConfigSetsWithDifferentValueTag
OPTIONAL,


otherEntries





PredefinedConfigStatusListVarSz



OPTIONAL

}

PredefinedConfigSetWithSameValueTag::= SEQUENCE {


startPosition






INTEGER (0..7),


numberOfEntries






INTEGER (9..16),


commonValueTag






PredefinedConfigValueTag

}

PredefinedConfigSetsWithDifferentValueTag::= SEQUENCE (SIZE (1..2)) OF













PredefinedConfigSetSetWithDifferentValueTag

PredefinedConfigSetWithDifferentValueTag::= SEQUENCE {


startPosition







INTEGER (0..12),


-- numberOfEntries






INTEGER (5..16),

-- numberOfEntries is covered by the size of the list in IE PredefinedConfigValueTagList

valueTagList







PredefinedConfigValueTagList

}

PredefinedConfigValueTagList::=

SEQUENCE (SIZE (1..maxPredefConfig)) OF












PredefinedConfigValueTag

PredefinedConfigStatusListVarSz ::=

SEQUENCE (SIZE (1..maxPredefConfig)) OF












PredefinedConfigStatusInfo

RLC-CapabilityComp::= SEQUENCE {

    fdd 




CHOICE {


   notSupported





NULL,


   supported





RF-CapabBandListFDDComp


},
    tdd





CHOICE {


   notSupported





NULL,


   supported





RF-CapabBandListTDDComp


}
}

SecurityCapabilityComp::= SEQUENCE {


cipheringAlgorithmCapComp


BIT STRING {












spare3(0),












spare2(1),












uea1(2),












uea0(3)












}
 (SIZE (4)),


integrityProtectionAlgorithmCapComp
BIT STRING {












spare2(0),












spare1(1)












uia1(2)











 
} 
 (SIZE (3))

}

RF-CapabilityComp::= SEQUENCE {

    fdd 




CHOICE {


   notSupported





NULL,


   supported





RF-CapabBandListFDDComp


},
    tdd





CHOICE {


   notSupported





NULL,


   supported





RF-CapabBandListTDDComp


}
}

RF-CapabBandListFDDComp::=
SEQUENCE (SIZE (maxFreqBandsFDD)) OF









RF-CapabBandFDDComp

RF-CapabBandFDDComp::=
ENUMERATED { notSupported, low_TxRxSeperation, 










 medium_TxRxSeperation, high_TxRxSeperation }

RF-CapabBandListTDDComp::= SEQUENCE {




radioFrequencyBandTDDList
RadioFrequencyBandTDDList,




chipRateCapability


ChipRateCapability

}
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