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1 Introduction

This document discusses issue E.208 in “Review issue list for ASN.1 freeze”.
The “Rel-11 request mechanisms” for CA band combinations allows an eNB to signal a list of frequency bands to UE, for which the UE shall provide its supported band combinations. At RAN2#92, RAN2 agreed to “reuse existing UE capability enquiry procedure and extend the Rel-11 request mechanism with Rel-13 additions”, more specifically to allow the eNB to “request maximum number of CCs (Component Carriers) to be indicated in UE capability signalling”.
This document proposes to modify the related paramters introduced in [1], such that principles introduced in the “Rel-11 request mechanism” remain also for the Rel-13 mechanism.
2 Discussion
2.1 Rel-11 request mechanism
The principles of the parameters controlling the “Rel-11 request mechanism” are illustrated in the following:
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In the UECapabilityEnquiry, the eNB indicates the frequency bands for which UE shall report the supported CA band combinations.
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



SEQUENCE {}






OPTIONAL

}

UE-CapabilityRequest ::=

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

-- ASN1STOP

	UECapabilityEnquiry field descriptions

	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.


In the UECapabilityInformation, UE sets requestedBands to “echo” the content as received in the requestedFrequencyBand
5.6.3.3
Reception of the UECapabilityEnquiry by the UE

The UE shall:
<cut>


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

RF-Parameters-v1180 ::=



SEQUENCE {


freqBandRetrieval-r11




ENUMERATED {supported}


OPTIONAL,


requestedBands-r11





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





OPTIONAL,

supportedBandCombinationAdd-r11


SupportedBandCombinationAdd-r11

OPTIONAL

}
	requestedBands

Indicates the frequency bands requested by E-UTRAN.
	-


The requestedBands is consequently not a “real” UE capability parameter, but rather information for other eNBs, that receives the UE capabilities from MME or from a source eNB at handover, to understand how the set of UE-reported band combinations were composed by the UE. With this information, other eNBs are able to decide e.g. to request UE to report additional set of band combinations.
Furthermore, the freqBandRetrieval indicates whether the UE supports the “Rel-11 request mechanism”:
	freqBandRetrieval

Indicates whether the UE supports reception of requestedFrequencyBands.
	-


We note (as has been discussed earlier in RAN2) that this freqBandRetrieval capability bit is not essential for the Rel-11 mechanism. The requestedFrequencyBands-r11 in the UECapabilityEnquiry will simply be ignored by non-supporting UE. Our view is the freqBandRetrieval was introduced to make this feature more similar to other features.
2.2 Modifications to Rel-13 request mechanism

We propose that the same principle as described in section 2.1 for the “Rel-11 mechanism” is retained in the “Rel-13 request mechanism”.
The motivation is to keep the set of UE-reported band combinations “self-contained”, hereby allowing an eNB that receives the UE EUTRA capabilities from MME or from a source eNB at handover to understand how the set of reported band combinations was selected by UE.

For reference, below are the ASN.1 and field descriptions for the UECapabilityEnquiry message.
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

}

	UECapabilityEnquiry field descriptions

	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.


To make the text in the UECapabilityEnquiry field descriptions field descriptions more readable, the following modifications are proposed:
	UECapabilityEnquiry field descriptions

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

	skipFallbackCombinations
Indicates that the UE shall 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.


Proposal 1

Modify UECapabilityEnquiry field descriptions field descriptions according to text proposal above.
Below is the corresponding information reported by UE in UECapabilityInformation message:
RF-Parameters-v1300 ::=



SEQUENCE {


requestedMaximumCCs




ENUMERATED {supported, includedUL,














includedDL, includedBoth}

OPTIONAL,


skipFallbackCombinations



ENUMERATED {supported, included}



OPTIONAL,


supportedBandCombinations-v13

SupportedBandCombinations-r13



OPTIONAL, 


supportedMIMO-CapabilityDL-r13

MIMO-CapabilityDL-r10





OPTIONAL
}
We propose to redefine the requestedMaximumCCs as follows:
Proposal 2
Introduce new fields requestedCCsDL and requestedCCsUL in UE-EUTRA-Capability. UE shall set these fields to the same values as received in the corresponding fields in UECapabilityEnquiry.

Proposal 3

Redefine requestedMaximumCCs as a pure UE capability indicator.
We propose to redefine the skipFallbackCombinations as follows:

Proposal 4
Introduce new field fallbackCombinationsSkipped in UE-EUTRA-Capability. UE shall set this as received in the corresponding field in UECapabilityEnquiry.

Proposal 5

Introduce skipFallbackComb as a pure UE capability indicator.
As a result of Proposals 2 to 5 above, the UECapabilityInformation message is proposed to be modified as follows (only relevant parts presented):
RF-Parameters-v1300 ::=



SEQUENCE {


eNB-RequestedParameters 


SEQUENCE {


requestedCCsDL-r13




INTEGER (2..32)






OPTIONAL,


requestedCCsUL-r13




INTEGER (2..32)






OPTIONAL,



fallbackCombinationsSkipped-r13

ENUMERATED {true}





OPTIONAL

}

requestedMaximumCCs




ENUMERATED {supported
}





OPTIONAL,


skipFallbackComb-r13



ENUMERATED {supported}





OPTIONAL,


supportedBandCombinations-r13

SupportedBandCombinations-r13



OPTIONAL, 


supportedMIMO-CapabilityDL-r13

MIMO-CapabilityDL-r10





OPTIONAL
}
UE-EUTRA-Capability field descriptions (only relevant fields presented):
	requestedMaximumCCs

Indicates whether UE supports reception of requestedMaximumCCsDL and requestedMaximumCCsUL.
	-

	requestedCCsDL, requestedCCsUL
Indicates the maximum number of CCs.requested by E-UTRAN.
	

	skipFallbackComb
Indicates whether UE supports receiving reception of skipFallbackCombinations that requests UE to exclude fallback band combinations from capability signalling.
	-

	fallbackCombinationsSkipped 

Indicates that the UE excluded fallback CA band combinations in capability signalling as requested by E-UTRAN.
	


In “5.6.5.3
Reception of the UEInformationRequest message”, the following modifications are proposed” (2 occurences with same procedure text)
5.6.3.3
Reception of the UECapabilityEnquiry by the UE

The UE shall:

<cut>

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 in requestedCCsUL the same value as received in requestedMaxCCsUL;
6>
indicate in requestedCCsDL the same value as received in requestedMaxCCsDL;
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 in requestedCCsDL the same value as received in requestedMaxCCsDL;

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 in requestedCCsUL the same value as received in requestedMaxCCsUL;

5> 
if the UE supports requestReducedFormat and UE supports skipFallbackCombinations and UECapabilityEnquiry message includes skipFallbackCombinations:
6>
set the fallbackCombinationsSkipped to true;

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 (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:

7>
exclude this band combination from the supported band combination list;

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;

3 Conclusion
In this document, we have proposed modifications to the Rel-13 parameters that control the UE band combination capability signalling.
We ask RAN2 to agree on the proposed modifications listed in section 2.2.
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