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1. Introduction
This paper attempts to discuss the following three issues related to enhanced CA band combination retrieval procedures identified during the Rel-13 ASN.1 review.
	D.012
	5.6.3.3 Reception of the UECapabilityEnquiry by the UE
	The definition of fallback combination is copied and pasted from TS 36.306 as shown below.

6> if a band combination is the fallback band combination (i.e. a band combination that can be obtained by release of any SCell without requiring reconfiguration of parameters related to UE radio access capabilities for the remaining serving cells, except for release of an SCell from a contiguous CA band configuration that results in a non-contiguous CA band configuration) of an already-included band combination:
Although it was an outcome from the email discussion, DCM thinks it is a lengthy procedure text.
	4
	DCM would like to suggest just to refer TS 36.306 as shown below.
6> if a band combination is the fallback band combination as specified in TS 36.306 [5, 4.3.5.2](i.e. a band combination that can be obtained by release of any SCell without requiring reconfiguration of parameters related to UE radio access capabilities for the remaining serving cells, except for release of an SCell from a contiguous CA band configuration that results in a non-contiguous CA band configuration) of an already-included band combination:
	Open (General CR)

	
	
	
	
	ZTE: It seems we defined a new term “the fallback band combination” in 36.331, which is actually not defined in 36.306.

Nokia Networks: Agree the term “fallback band combination” has not been defined before. The text attempts to align with the work-around we did in 36.306 earlier.

Discussion on corrections should be continued in RAN2#93.
	

	D.013
	Reception of the UECapabilityEnquiry by the UE
	As for the procedure text on additionalFallbackSupported below,
7>
if the capabilities of this band combination are different from the already-included band combination whose fallback case this band combination is, include the additionalFallbackSupported in the already-included band combination whose fallback case this band combination is;

8>
include the additionalFallbackSupported in the already-included band combination whose fallback case this band combination is;

the assumption seems that a fallback combination supports the same capabilities as the band combination with the highest number of DL/UL CCs (callled parent band combination hereafter) as well as different capabilities in addition. For example, the parent band combination supports 2 layer MIMO, while a fallback combination supports 2 layer MIMO and 4 layer MIMO. On the other hand, DCM is wondering if there is a case that there is no overlap between the parent band combination and the fallback combination in terms of their supported capabilities. For instance, the parent combination supports 2 layer MIMO only while the fallback combination only supports 4 layer MIMO only. DCM would like to discuss if such a scenario is valid and how to deal with it.
	4
	Nokia Networks: It is not clear whether this would occur in practice, but agree this should be discussed.
	Open (General CR)

TDoc Nokia RAN2#93

	H.040
	5.6.3.3 Reception of the UECapabilityEnquiry by the UE
	Can requestReducedFormat only be set? What’s the UE behaviour? 

UECapabilityEnquiry-v13xy-IEs ::= SEQUENCE {


requestReducedFormat-r13


ENUMERATED {true}




OPTIONAL,


skipFallbackCombinations-r13

ENUMERATED {true}




OPTIONAL,


requestedMaxCCsDL-r13


INTEGER (2..32)






OPTIONAL,

requestedMaxCCsUL-r13


INTEGER (2..32)






OPTIONAL,

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}
	4
	Nokia Networks: It is not clear whether this would occur in practice, but agree this should be discussed.
	Open (General CR)

TDoc Nokia RAN2#93

	E.228
	5.6.3.3 Reception of the UECapabilityEnquiry by the UE
	An informative note that starts with FFS is most likely completely redundant.
	1
	Remove the note if the FFS cannot be removed.

Coordinator: Remove the note.

Nokia: Corrected in general CR by removing the note – the FFS itself can be discussed in RAN2#93.
	Closed (General CR)


2. Discussion
2.1. [D.012]
As commented in the ASN.1 review, the existing procedure text just copies and pastes the definition of a fallback combination from TS 36.306. Although it was the outcome of email discussion after the #92 meeting, it is a lengthy and redundant text and would be better just to refer TS 36.306. Therefore, the following modification is proposed.
Proposal 1:

Modify the procedure text on fallback band combination in 5.6.3.3 as shown below.

6>
if a band combination is the fallback band combination as specified in TS 36.306 [5, 4.3.5.2] of an already-included band combination:
2.2. [D.013]
In the current capability retrieval procedure for skipping fallback combinations, it is assumed that all the fallback combinations support the same UE capability included in the “parent” band combination. If some of the fallback combinations support additional capabilities, the UE can declare it in BandCombination-r13 together with the parent combination. This is based on the agreement in the last meeting as excerpted below [3].

5: For any band combination beyond 2DL+1UL, UE may indicate it supports all fallback band combinations. In such a case, UE is allowed not to indicate the fallback band combinations. On request of the eNB the UE can indicate a combination if the UE supports more capability than the fallback. If eNB doesn’t request capabilities beyond the fallback capability then UE indicates (single bit flag) that it can do more.
Issue [D0.13] spotted a potential case where there are fallback combinations which do not support the same UE capabilities as the parent combination. This sub-clause investigates for further whether such a case happens in practice or not.
As for MIMO/CSI capabilities, if a fallback combination supports larger MIMO layers/CSI processes than the parent combination, it can be retrieved by the current procedure. In contrast, if a fallback combination supports smaller MIMO layers/CSI processes than the parent combination, the maximum supported MIMO layers/CSI processes cannot be configured for the fallback combination. The eNB has to retrieve the right capability supported for the fallback combination although it is not so sure if it happens in practice.
As for the other capabilities, e.g., multipleTimingAdvance, simultaneousRx-Tx and dc-support, these capabilities could be different between the parent and the fallback combinations. The eNB has to retrieve the right capability for the fallback combinations; otherwise, the eNB cannot configure the concerning fallback combination for the UE.
As such, there seems a practical case where UE capabilities of a fallback combination are different from the ones of the parent combination, which are not additional capabilities on top of the ones supported for the parent band combination. Therefore, the UE should be able to indicate to the eNB that the UE supports “different” UE capabilities for some fallback combinations.

The current procedure text in [2] fortunately has already been implemented such that the UE indicates additionalFallbackSupported if the capabilities of a fallback combination is different as shown below.
7>
if the capabilities of this band combination are different from the already-included band combination whose fallback case this band combination is, include the additionalFallbackSupported in the already-included band combination whose fallback case this band combination is;

8>
include the additionalFallbackSupported in the already-included band combination whose fallback case this band combination is;
The field description of additonalFallbackSupported is also stated in the same way as shown below.
	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	additionalFallbackSupported
Indicates that the UE supports different capabilities for at least one fallback case of this band combination.
	-


One remaining concern is the field name “additional”FallbackSupported itself, which is somewhat misleading. Therefore, this paper suggests changing the filed name appropriately. 
Proposal 2:
The field name, additionalFallbackSupported is changed to differentFallbackCapabilitySupported.

2.3.  [H.040]

Issue [H.040] spotted an issue if only the requestReducedFormat can be set to true in the UECapabilityEnquiry message regardless of the presence of requestedMaxCCsDL/UL. In our understanding for this case, the UE includes all the fallback combinations together with the parent band combination in the new format. The eNB can use this case to retrieve different UE capabilities supported for a fallback combination if indicated by the UE as discussed in the previous sub-clause. Nonetheless, the UE in this case reports all the fallback combinations although the supported UE capability for some fallback combinations is the same as the parent combination. It does not help to reduce the capability signalling size over the air. Instead, it does increase the signalling bits over the air since the eNB retrieves the UE capability twice and one of the retrieved capabilities includes all supported band combinations. As such, it is desirable if the eNB can obtain only the fallback combinations whose capabilities are different from the parent band combination.
For the eNB to do this based on the current procedure, one possible approach is that the eNB also requests reporting the different fallback capabilities if skipFallbackCombinations are requested in the UECapabilityEnquiry message. If requested and the UE supports different fallback capabilities than the parent combination, the UE includes it in BandCombinationParametersCommon-r13. The field, differentFallbackCapabilitySupported as in Proposal 2 is changed to indicate two codepoints, supported and included as shown below.
BandCombination-r13 ::=

SEQUENCE {


differentFallbackCapability-r13

ENUMERATED {supported, included}



OPTIONAL,


bandCombinationParameters-r13

BandCombinationParametersCommon-r13

}

If the UE is requested to skip fallback combinations and report different fallback capabilities, this field is set to included. If the UE is requested to skip fallback combinations only (as in the latest specification), this field is set to supported. Consequently, the following is proposed.
Proposal 3:
The eNB should be able to request to report UE capabilities of a fallback combination which are different from the parent combination.
Proposal 3a:
If requested, the UE reports the different capabilities for supported fallback combinations together with the parent combination.

How to implement these proposals can be found in the Annex section 1 in this paper.
2.4. [E.228]
In the last meeting, it was FFS whether Rel-13 UE should always use the legacy format for up 2DL/1UL combinations (i.e. same as legacy), or upgrade to 4DL/2UL [3]. During the ASN.1 review, the following note was suggested to remove from the RRC specification.
NOTE:
FFS if there is a case where UE (for backward compatibility reason) includes band combinations up to 4DL+2UL (or 2DL+1ULS) in supportedBandCombination, and “higher” band combinations in supportedBandCombinations-r13 (meaning “higher” band combinations are not included in supportedBandCombination).
Use of the legacy format (supportedBandCombination-r10) together with the new format (supportedBandCombinations-r13) is to make sure backward compatibility when the UE capability is forwarded to the MME or the legacy eNB. On the other hand, the advantage of introducing a new format is overkilled if the legacy format is still used and contains lots of band combinations. To maximise the gain of reducing signalling size by a new format, the best approach is to use the new format only. The backward compatibility can be guaranteed by the NW side to translate one or some of band combinations into the legacy format as discussed in [4] (Proposal #12). The followings are proposed.
Proposal 4:
If a reduced format is requested by the eNB, the UE includes all supported CA band combinations into the new format (supportedBandCombinations-r13).
Proposal 5:
When the eNB transfers the retrieved UE capability to the MME or the legacy eNB during handover, the eNB includes one or some of the supported CA band combinations in the legacy format (supportedBandCombination-r10) in the UE-EUTRA-Capability in addition to the new format.
Proposal 5a:
Discuss how a part of supported CA band combinations is included in the legacy format. For instance:

1). Include all non-CA band combinations.
2). Include at least one 2DL+1UL CA band combination and may include some or all 2D+1UL CA band combinations.
3). Combination of 1) and 2)

4). Include all supported CA band combinations up to 5DL+5UL CA.
For Proposal 4, no additional change is required from the latest RRC draft [2], since the latest procedure text is described as such. For Proposal 5/5a, it could be clarified in the field description of the UE capability container. An example of text proposal in case of 1) can be found in the Annex section 2 in this paper.
3. Summary and proposal
In summary, the followings were proposed in this paper.
Proposal 1:

Modify the procedure text on fallback band combination in 5.6.3.3 as shown below.

6>
if a band combination is the fallback band combination as specified in TS 36.306 [5, 4.3.5.2] of an already-included band combination:
Proposal 2:
The field name, additionalFallbackSupported is changed to differentFallbackCapabilitySupported.
NOTE:
This field is further proposed to change by Proposal 3/3a.

Proposal 3:
The eNB should be able to request to report UE capabilities of a fallback combination which are different from the parent combination.
Proposal 3a:
If requested, the UE reports the different capabilities for supported fallback combinations together with the parent combination.

Proposal 4:
If a reduced format is requested by the eNB, the UE includes all supported CA band combinations into the new format (supportedBandCombinations-r13).
Proposal 5:
When the eNB transfers the retrieved UE capability to the MME or the legacy eNB during handover, the eNB includes one or some of the supported CA band combinations in the legacy format (supportedBandCombination-r10) in the UE-EUTRA-Capability in addition to the new format.
Proposal 5a:
Discuss how a part of supported CA band combinations is included in the legacy format. For instance:

1). Include all non-CA band combinations.
2). Include at least one 2DL+1UL CA band combination and may include some or all 2D+1UL CA band combinations.
3). Combination of 1) and 2)

4). Include all supported CA band combinations up to 5DL+5UL CA.
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Annex 1.
An example of implementation of Proposal 3/3a (based on [2])
5.6.3.3
Reception of the UECapabilityEnquiry by the UE

The UE shall:
<< skip unchanged part >>
3>
if the UECapabilityEnquiry message includes requestedFrequencyBands and UE supports requestedFrequencyBands:

4>
determine the priority order of band combinations supported by the UE according to the following priority order (i.e. listed in order of decreasing priority):

5>

include all non-CA bands, regardless of whether UE supports carrier aggregation, only:

-
if the UE includes ue-Category-v1020 (i.e. indicating category 6 to 8); or

-
if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and TM10 than implied by the UE category; or

-
if the UE supports TM10 with one or more CSI processes;

5>
include all 2DL+1UL CA band combinations, only consisting of bands included in requestedFrequencyBands;

5>
include all other CA band combinations (except where conflicting with rules defined below), only consisting of bands included in requestedFrequencyBands, and prioritized in the order of requestedFrequencyBands, (i.e. first include remaining band combinations containing the first-listed band, then include remaining band combinations containing the second-listed band, and so on);

5>
if UE supports requestedMaximumCCs and if the UECapabilityEnquiry message includes the requestedMaxCCsDL and the requestedMaxCCsUL (i.e. both UL and DL maximums are given):
6>
include the target band combinations for which the number of CCs in DL is up to the value indicated in the requestedMaxCCsDL and for which the number of CCs in UL is up to the value indicated in the requestedMaxCCsUL;

6>
indicate value includedBoth in requestedMaximumCCs;

5>
else if UE supports requestedMaximumCCs and if the UECapabilityEnquiry message includes the requestedMaxCCsDL (i.e. only DL maximum limit is given):
6>
include the target band combinations for which the number of CCs in DL is up to the value indicated in the requestedMaxCCsDL;

6>
indicate value includedDL in requestedMaximumCCs;

5>
else if UE supports requestedMaximumCCs and if the UECapabilityEnquiry message includes the requestedMaxCCsUL (i.e. only UL maximum limit is given):
6>
include the target band combinations for which the number of CCs in UL is up to the value indicated in the requestedMaxCCsUL;

6>
indicate value includedUL in requestedMaximumCCs;

5>

if the UE supports requestReducedFormat and UE supports skipFallbackCombinations and UECapabilityEnquiry message includes skipFallbackCombinations:
6>
indicate value included in skipFallbackCombinations;

6>
include CA band combinations with the highest supported number of DL and UL carriers first;

6>
if a band combination is the fallback band combination as specified in TS 36.306 [5, 4.3.5.2] of an already-included band combination:

7>
if the capabilities of this fallback band combination are the same as the already-included band combination:

8>
exclude this band combination from the supported band combination list;

7>
else:
8>
if the UE supports requestDiffFallbackCapability and the UECapabilityEnquiry message includes requestDiffFallbackCapability:

9>
include this band combination from the supported band combination list;

9>
set the differentFallbackCapability to included in the already-included band combination;
8>
else:


9>
exclude this band combination from the supported band combination list;
9>
set the diferentFallbackCapability to supported in the already-included band combination;

4>
if the UECapabilityEnquiry message includes requestReducedFormat and UE supports requestReducedFormat:

5>
include in supportedBandCombinations-r13 as many as possible of the band combinations supported by the UE, including the non-CA combinations, determined according to the rules and priority order defined above;

4>
else

5>
include in supportedBandCombination as many of the target band combinations as possible, including the non-CA combinations, determined according to the  rules and priority order defined above;


5>
include in supportedBandCombinationAdd as many of the remaining target band combinations as possible, i.e. the target band combinations the UE was not able to include in supportedBandCombination, and limited to those consisting of bands included in requestedFrequencyBands, determined according to the rules and priority order defined above;

4>
indicate in requestedBands the same bands and in the same order as included in the received requestedFrequencyBands;

3>
else

4>
determine the priority order of band combinations supported by the UE according to the following priority order (i.e. listed in order of decreasing priority):

5>
include all non-CA bands, regardless of whether UE supports carrier aggregation, only:

-
if the UE includes ue-Category-v1020 (i.e. indicating category 6 to 8); or

-
if for at least one of the non-CA bands, the UE supports more MIMO layers with TM9 and TM10 than implied by the UE category; or 

-
if the UE supports TM10 with one or more CSI processes;

5>
include all 2DL+1UL CA band combinations;

5>
include all other CA band combinations;

5>
if UE supports requestedMaximumCCs and if the UECapabilityEnquiry message includes the requestedMaxCCsDL and the requestedMaxCCsUL (i.e. both UL and DL maximums are given):
6>
include the target band combinations for which the number of CCs in DL is up to the value indicated in the requestedMaxCCsDL and for which the number of CCs in UL is up to the value indicated in the requestedMaxCCsUL;

6>
indicate value includedBoth in requestedMaximumCCs;

5>
else if UE supports requestedMaximumCCs and if the UECapabilityEnquiry message includes the requestedMaxCCsDL (i.e. only DL maximum limit is given):
6>
include the target band combinations for which the number of CCs in DL is up to the value indicated in the requestedMaxCCsDL;

6>
indicate value includedDL in requestedMaximumCCs;

5>
else if UE supports requestedMaximumCCs and if the UECapabilityEnquiry message includes the requestedMaxCCsUL (i.e. only UL maximum limit is given):
6>
include the target band combinations for which the number of CCs in UL is up to the value indicated in the requestedMaxCCsUL;

6>
indicate value includedUL in requestedMaximumCCs;

5>
if the UE supports requestReducedFormat and UE supports skipFallbackCombinations and UECapabilityEnquiry message includes skipFallbackCombinations:
6>
indicate value included in skipFallbackCombinations;

6>
include CA band combinations with the highest supported number of DL and UL carriers first;

6>
if a band combination is the fallback band combination as specified in TS 36.306 [5, 4.3.5.2] of an already-included band combination:
7>
if the capabilities of this fallback band combination are the same as the already-included band combination:
8>
exclude this band combination from the supported band combination list; 
7>
else:

8>
if the UE supports requestDiffFallbackCapability and the UECapabilityEnquiry message includes requestDiffFallbackCapability:

9>
include this band combination from the supported band combination list;

9>
set the differentFallbackCapability to included in the already-included band combination;

8>
else:

9>
exclude this band combination from the supported band combination list;
9>
set the differentFallbackCapability to supported in the already-included band combination;

4>
if the UECapabilityEnquiry message includes requestReducedFormat and UE supports requestReducedFormat:

5>
include in supportedBandCombinations-r13 as many as possible of the band combinations supported by the UE, including the non-CA combinations, determined according to the rules and priority order defined above;

4>
else
5>
include in supportedBandCombination as many of the target band combinations as possible, including the non-CA combinations, determined according to the rules and priority order defined above;

5>
if the number of non-CA and CA band combinations supported by UE exceeds the maximum number of band combinations of supportedBandCombination, the selection of subset of band combinations is up to UE implementation;

NOTE:
If the UECapabilityEnquiry message does not include requestedFrequencyBands, UE does not include supportedBandCombinationAdd.

<< skip unchanged part >>
–
UECapabilityEnquiry
The UECapabilityEnquiry message is used to request the transfer of UE radio access capabilities for E‑UTRA as well as for other RATs.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: E‑UTRAN to UE

UECapabilityEnquiry message
-- ASN1START

UECapabilityEnquiry ::=



SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE {




ueCapabilityEnquiry-r8



UECapabilityEnquiry-r8-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UECapabilityEnquiry-r8-IEs ::=

SEQUENCE {


ue-CapabilityRequest



UE-CapabilityRequest,


nonCriticalExtension



UECapabilityEnquiry-v8a0-IEs

OPTIONAL

}

UECapabilityEnquiry-v8a0-IEs ::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



UECapabilityEnquiry-v1180-IEs






OPTIONAL

}

UECapabilityEnquiry-v1180-IEs ::=
SEQUENCE {


requestedFrequencyBands-r11


SEQUENCE (SIZE (1..16)) OF FreqBandIndicator-r11






OPTIONAL,


nonCriticalExtension



UECapabilityEnquiry-v13xy-IEs 






OPTIONAL

}

UECapabilityEnquiry-v13xy-IEs ::=
SEQUENCE {


requestReducedFormat-r13


ENUMERATED {true}




OPTIONAL,
-- Need ON

skipFallbackCombinations-r13

ENUMERATED {true}




OPTIONAL, 
-- Need ON

requestDiffFallbackCapability-r13
ENUMERATED {true}




OPTIONAL,
-- Need ON

requestedMaxCCsDL-r13



INTEGER (2..32)





OPTIONAL, 
-- Need ON

requestedMaxCCsUL-r13



INTEGER (2..32)





OPTIONAL, 
-- Need ON

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

UE-CapabilityRequest ::=


SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF RAT-Type

-- ASN1STOP

	UECapabilityEnquiry field descriptions

	requestDiffFallbackCapability
Indicates that the UE if supported is requested to provide supported fallback CA band combinations for which at least one band combination parameter included in BandCombinationParametersCommon-r13 is different. This field is present only if skipFallbackCombinations is present. Otherwise, it is not present.

	requestReducedFormat

Indicates that the UE if supported is requested to provide supported CA band combinations in the supportedBandCombinations-r13 instead of the supportedBandCombination-r10.

	skipFallbackCombinations

Indicates that the UE shall explicitly exclude fallback CA band combinations in capability signalling. 

	ue-CapabilityRequest

List of the RATs for which the UE is requested to transfer the UE radio access capabilities i.e. E-UTRA, UTRA, GERAN-CS, GERAN-PS, CDMA2000.

	requestedFrequencyBands

List of frequency bands for which the UE is requested to provide supported CA band combinations and non CA bands.

	requestedMaxCCsDL, requestedMaxCCsUL

Indicates the maximum number of CCs for which the UE is requested to provide supported CA band combinations and non-CA bands.


<< skip unchanged part >>
–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.

UE-EUTRA-Capability information element
-- ASN1START

<< skip unchanged part >>
BandCombination-r13 ::=

SEQUENCE {


differentFallbackCapability-r13

ENUMERATED {supported, included}



OPTIONAL,


bandCombinationParameters-r13

BandCombinationParametersCommon-r13,

diffFallbackCapabilityList-r13

SEQUENCE (SIZE (1..maxBandComb-r13)) OF 











FallbackBandCombination-r13



OPTIONAL
}

FallbackBandCombination-r13 ::=

SEQUENCE {


bandCombinationParameters-r13

BandCombinationParametersCommon-r13

}

BandCombinationParametersCommon-r13 ::= SEQUENCE {


bandParameterList-r13


SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF BandParameters-r13,


supportedBandwidthCombinationSet-r13

SupportedBandwidthCombinationSet-r10

OPTIONAL,


multipleTimingAdvance-r13

ENUMERATED {supported}




OPTIONAL,


simultaneousRx-Tx-r13


ENUMERATED {supported}




OPTIONAL,


bandInfoEUTRA-r13



BandInfoEUTRA,


dc-Support-r13




SEQUENCE {



asynchronous-r13


ENUMERATED {supported}


OPTIONAL,



supportedCellGrouping-r13

CHOICE {





threeEntries-r13



BIT STRING (SIZE(3)),





fourEntries-r13




BIT STRING (SIZE(7)),





fiveEntries-r13




BIT STRING (SIZE(15))



}















OPTIONAL


}
















OPTIONAL,


supportedNAICS-2CRS-AP-r13

BIT STRING (SIZE (1..maxNAICS-Entries-r12))

OPTIONAL,


commSupportedBandsPerBC-r13

BIT STRING (SIZE (1.. maxBands))

OPTIONAL

}

<< skip unchanged part >>
-- ASN1STOP

	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	differentFallbackCapability
The value supported indicates that the UE supports different capabilities for at least one fallback case of this band combination. The value included indicates that the UE reports different capabilities for fallback cases of this band combination.
	-


Annex 2.
An example of implementation of Proposal 5/5a (based on [2])
–
HandoverPreparationInformation
This message is used to transfer the E-UTRA RRC information used by the target eNB during handover preparation, including UE capability information.

Direction: source eNB/ source RAN to target eNB

HandoverPreparationInformation message
-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


as-Config






AS-Config




OPTIONAL, 

-- Cond HO


rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL, 

-- Cond HO


nonCriticalExtension



HandoverPreparationInformation-v920-IEs

OPTIONAL

}

HandoverPreparationInformation-v920-IEs
::= SEQUENCE {


ue-ConfigRelease-r9




ENUMERATED {











rel9, rel10, rel11, rel12, v10j0, v11e0,











v1280, spare1, ...} 


OPTIONAL, 
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v9d0-IEs

OPTIONAL

}

HandoverPreparationInformation-v9d0-IEs
::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING HandoverPreparationInformation-v9j0-IEs)
OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v9e0-IEs


OPTIONAL

}

-- Late non-critical extensions:

HandoverPreparationInformation-v9j0-IEs ::= SEQUENCE {


-- Following field is only for pre REL-10 late non-critical extensions

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



HandoverPreparationInformation-v10j0-IEs

OPTIONAL

}

HandoverPreparationInformation-v10j0-IEs ::= SEQUENCE {

as-Config-v10j0





AS-Config-v10j0


OPTIONAL,


-- Following field is only for late non-critical extensions from REL-10

nonCriticalExtension



SEQUENCE {}



OPTIONAL
}

-- Regular non-critical extensions:
HandoverPreparationInformation-v9e0-IEs
::= SEQUENCE {


as-Config-v9e0





AS-Config-v9e0




OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v1130-IEs

OPTIONAL

}

HandoverPreparationInformation-v1130-IEs
::= SEQUENCE {


as-Context-v1130




AS-Context-v1130



OPTIONAL,
-- Cond HO2


nonCriticalExtension



HandoverPreparationInformation-v1250-IEs





OPTIONAL

}

HandoverPreparationInformation-v1250-IEs ::= SEQUENCE {


ue-SupportedEARFCN-r12 



ARFCN-ValueEUTRA-r9



OPTIONAL,
-- Cond HO3


as-Config-v1250




AS-Config-v1250



OPTIONAL, 
-- Cond HO2 


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config

The radio resource configuration. Applicable in case of intra-E-UTRA handover. If the target receives an incomplete MeasConfig and RadioResourceConfigDedicated in the as-Config, the target eNB may decide to apply the full configuration option based on the ue-ConfigRelease.

	as-Context

Local E-UTRAN context required by the target eNB.

	rrm-Config

Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	ue-ConfigRelease

Indicates the RRC protocol release or version applicable for the current UE configuration. This could be used by target eNB to decide if the full configuration approach should be used. If this field is not present, the target assumes that the current UE configuration is based on the release 8 version of RRC protocol. NOTE 1.

	ue-RadioAccessCapabilityInfo

For E-UTRA radio access capabilities, if the supported CA band combinations are included in supportedBandCombinations-r13, E-UTRA adds supportedBandCombination-r10 including all non-CA band combinations into the capability. NOTE 2

	ue-SupportedEARFCN
Includes UE supported EARFCN of the handover target E-UTRA cell if the target E-UTRA cell belongs to multiple frequency bands.


NOTE 1:
The source typically sets the ue-ConfigRelease to the release corresponding with the current dedicated radio configuration. The source may however also consider the common radio resource configuration e.g. in case interoperability problems would appear if the UE temporary continues extensions of this part of the configuration in a target PCell not supporting them.

NOTE 2:
The following table indicates per source RAT whether RAT capabilities are included or not.

	Source RAT
	E-UTRA capabilites
	UTRA capabilities
	GERAN capabilities

	UTRAN
	Included
	May be included, ignored by eNB if received
	May be included

	GERAN CS
	Excluded
	May be included, ignored by eNB if received
	Included

	GERAN PS
	Excluded
	May be included, ignored by eNB if received
	Included

	E-UTRAN
	Included
	May be included
	May be included


	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA; otherwise the field is not present.

	HO2
	The field is optional present in case of handover within E-UTRA; otherwise the field is not present.

	HO3
	The field is optional present in case of handover from GERAN to E-UTRA, otherwise the field is not present.


<< skip unchanged part >>
–
UERadioAccessCapabilityInformation
This message is used to transfer UE radio access capability information, covering both upload to and download from the EPC.

Direction: eNB to/ from EPC

UERadioAccessCapabilityInformation message
-- ASN1START

UERadioAccessCapabilityInformation ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




ueRadioAccessCapabilityInformation-r8













UERadioAccessCapabilityInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UERadioAccessCapabilityInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

OCTET STRING (CONTAINING UECapabilityInformation),


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	UERadioAccessCapabilityInformation field descriptions

	ue-RadioAccessCapabilityInfo

Including E-UTRA, GERAN, and CDMA2000-1xRTT Bandclass radio access capabilities (separated). UTRA radio access capabilities are not included. For E-UTRA radio access capabilities, if the supported CA band combinations are included in supportedBandCombinations-r13, E-UTRA adds supportedBandCombination-r10 including all non-CA band combinations into the capability.
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