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1. Introduction
We provided the following ASN.1 review comments to TS36.331 and TS38.331.

	
	Description
	Proposal

	Q102 (to TS36.331)
	Section 5.6.3.3:

When ue-CapabilityRequest includes ‘eutra-nr’, the UE shall also include UE-NR-Capability corresponding to rat-Type ‘nr’.
This is because UE-NR-Capability contains supported NR band list, for instance.
	2>
if the ue-CapabilityRequest includes eutra-nr and if the UE supports EN-DC:

3>
include the UE radio access capabilities for EUTRA-NR within a ue-CapabilityRAT-Container, with the rat-Type set to eutra-nr and in accordance with in accordance with requestedFreqBandsNR-MRDC and as specified in TS 38.331 [82, 5.6.1].
3>
include the UE radio access capabilities for NR within a ue-CapabilityRAT-Container, with the rat-Type set to nr and in accordance with requestedFreqBandsNR-MRDC and as specified in TS 38.331 [X2, 5.6.1].

	Q127 (to TS38.331)
	UE-NR-Capability IE:

UE-NR-Capability container should be reported even when the network requests’eutra-nr” in 36.331.

However, supportedBandCombinationList in RF-Parameters is not necessary for MR-DC operation.
	Specify that supportedBandCombinationList is not included when ‘eutra-nr’ is requested and ‘nr’ is not requested.

Also consider specifying in 36.331 that the UE includes NR container (UE-NR-Capability) if ‘eutra-nr’ is requested.


This document is intended to discuss those inter-related comments in one place and tries to provide text proposal to TS36.331 and TS38.331.
2. Discussion
The UE supporting only EN-DC should include not only UE-MRDC-Capability but also UE-NR-Capability. This is because UE-NR-Capability contains the parameters that are essential for EN-DC operation. It is defined in TS36.331 currently that in UE-CapabilityRAT-ContainerList:
· For RAT-Type ‘nr’: The octet string contains the IE UE-NR-Capability as defined in TS38.331.

· For RAT-Type ‘eutra-nr’: The octet string contains the IE UE-MRDC-Capability as defined in TS38.331
It is therefore specified that the UE only provides UE-MRDC-Capability when ‘eutra-nr’ UE capability is requested by the network.
	2>
if the ue-CapabilityRequest includes eutra-nr and if the UE supports EN-DC:

3>
include the UE radio access capabilities for EUTRA-NR within a ue-CapabilityRAT-Container, with the rat-Type set to eutra-nr and in accordance with in accordance with requestedFreqBandsNR-MRDC and as specified in TS 38.331 [82, 5.6.1].


We propose to address this issue with the following proposals.

Proposal 1:
To specify that the UE provides UE-NR-Capability (with RAT-Type ‘nr’) even if the UE is requested only ‘eutra-nr’ capability

It should also be noted that the following UE capability parameters in UE-NR-Capability are not required to be provided by the EN-DC-only UE.
· supportedBandCombinationList in RF-Parameters (NR CA band combinations)
· appliedFreqBandListFilter in RF-Parameters (since it should instead be included in RF-ParametersMRDC)
Proposal 2:
To specify that the UE does not provide supportedBandCombinationList and appliedFreqBandListFilter in RF-Parameters if the UE is requested only ‘eutra-nr’ capability
3. Text Proposal

TS36.331
5.6.3.3
Reception of the UECapabilityEnquiry by the UE

The UE shall:

1>
for NB-IoT, set the contents of UECapabilityInformation message as follows:

2>
include the UE Radio Access Capability Parameters within the ue-Capability-Container;

2>
include ue-RadioPagingInfo;

2>
submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;

1>
else, set the contents of UECapabilityInformation message as follows:

2>
if the ue-CapabilityRequest includes eutra:

3>
include the UE-EUTRA-Capability within a ue-CapabilityRAT-Container and with the rat-Type set to eutra;

3>
if the UE supports FDD and TDD:

4>
set all fields of UECapabilityInformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for both FDD and TDD (i.e. functionality supported by both modes);

4>
if (some of) the UE capability fields have a different value for FDD and TDD:

5>
if for FDD, the UE supports additional functionality compared to what is indicated by the previous fields of UECapabilityInformation:

6>
include field fdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the additional functionality applicable for FDD;

5>
if for TDD, the UE supports additional functionality compared to what is indicated by the previous fields of UECapabilityInformation:

6>
include field tdd-Add-UE-EUTRA-Capabilities and set it to include fields reflecting the additional functionality applicable for TDD;

NOTE 1:
The UE includes fields of XDD-Add-UE-EUTRA-Capabilities in accordance with the following:

-
The field is included only if one or more of its sub-fields (or bits in the feature group indicators string) has a value that is different compared to the value signalled elsewhere within UE-EUTRA-Capability;

(this value signalled elsewhere is also referred to as the Common value, that is supported for both XDD modes)

-
For the fields that are included in XDD-Add-UE-EUTRA-Capabilities, the UE sets:

-
the sub-fields (or bits in the feature group indicators string) that are not allowed to be different to the same value as the Common value;

-
the sub-fields (or bits in the feature group indicators string) that are allowed to be different to a value indicating at least the same functionality as indicated by the Common value;

3>
else (UE supports single xDD mode):

4>
set all fields of UECapabilityInformation, except field fdd-Add-UE-EUTRA-Capabilities and tdd-Add-UE-EUTRA-Capabilities (including their sub-fields), to include the values applicable for the xDD mode supported by the UE;

3>
compile a list of band combinations, candidate for inclusion in the UECapabilityInformation message, comprising of band combinations supported by the UE according to the following priority order (i.e. listed in order of decreasing priority):

4>
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;

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

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

5>
include all other CA band combinations, 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);

4>
else (no requested frequency bands):

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

5>
include all other CA band combinations;

4>
if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the requestedMaxCCsDL and the requestedMaxCCsUL (i.e. both UL and DL maximums are given):

5>
remove from the list of candidates the band combinations for which the number of CCs in DL exceeds the value indicated in the requestedMaxCCsDL or for which the number of CCs in UL exceeds the value indicated in the requestedMaxCCsUL;

5>
indicate in requestedCCsUL the same value as received in requestedMaxCCsUL;
5>
indicate in requestedCCsDL the same value as received in requestedMaxCCsDL;

4>
else if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the requestedMaxCCsDL (i.e. only DL maximum limit is given):

5>
remove from the list of candidates the band combinations for which the number of CCs in DL exceeds the value indicated in the requestedMaxCCsDL;

5>
indicate value in requestedCCsDL the same value as received in requestedMaxCCsDL;

4>
else if UE supports maximumCCsRetrieval and if the UECapabilityEnquiry message includes the requestedMaxCCsUL (i.e. only UL maximum limit is given):

5>
remove from the list of candidates the band combinations for which the number of CCs in UL exceeds the value indicated in the requestedMaxCCsUL;

5>
indicate in requestedCCsUL the same value as received in requestedMaxCCsUL;
4>
if the UE supports reducedIntNonContComb and the UECapabilityEnquiry message includes requestReducedIntNonContComb:

5>
set reducedIntNonContCombRequested to true;

5>
remove from the list of candidates the intra-band non-contiguous CA band combinations which support is implied by another intra-band non-contiguous CA band combination included in the list of candidates as specified in TS 36.306 [5, 4.3.5.21]:

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

5>
set skipFallbackCombRequested to true;

5>
for each band combination included in the list of candidates (including 2DL+1UL CA band combinations), starting with the ones with the lowest number of DL and UL carriers, that concerns a fallback band combination of another band combination included in the list of candidates as specified in TS 36.306 [5]:

6>
remove the band combination from the list of candidates;

6>
include differentFallbackSupported in the band combination included in the list of candidates whose fallback concerns the removed band combination, if its capabilities differ from the removed band combination;

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

5>
if the UE does not support skipFallbackCombinations or UECapabilityEnquiry message does not include requestSkipFallbackComb:

6>
remove all band combination from the list of candidates;

5>
for each CA band combination indicated in requestDiffFallbackCombList:

6>
include the CA band combination, if not already in the list of candidates;

6>
include the fallback combinations for which the supported UE capabilities are different from the capability of the CA band combination;

5>
include CA band combinations indicated in requestDiffFallbackCombList into requestedDiffFallbackCombList;

3>
if the UECapabilityEnquiry message includes requestReducedFormat and UE supports requestReducedFormat:

4>
include in supportedBandCombinationReduced as many as possible of the band combinations included in the list of candidates, including the non-CA combinations, determined according to the rules and priority order defined above;

3>
else

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

5>
include in supportedBandCombination as many as possible of the band combinations included in the list of candidates, including the non-CA combinations and up to 5DL+5UL CA band combinations, determined according to the rules and priority order defined above;

5>
include in supportedBandCombinationAdd as many as possible of the remaining band combinations included in the list of candidates, (i.e. the candidates not included in supportedBandCombination), up to 5DL+5UL CA band combinations, determined according to the rules and priority order defined above;

4>
else

5>
include in supportedBandCombination as many as possible of the band combinations included in the list of candidates, including the non-CA combinations and up to 5DL+5UL CA band combinations, determined according to the rules defined above;

5>
if it is not possible to include in supportedBandCombination all the band combinations to be included according to the above, selection of the subset of band combinations to be included is left up to UE implementation;

3>
indicate in requestedBands the same bands and in the same order as included in requestedFrequencyBands, if received;

3>
if the UE is a category 0, M1 or M2 UE, or supports any UE capability information in ue-RadioPagingInfo, according to TS 36.306 [5]:

4>
include ue-RadioPagingInfo and set the fields according to TS 36.306 [5];

3>
for each band combination the UE included in a field of the UECapabilityInformation message in accordance with the previous:

4>
include the baseband processing combination supported for the band combination into basebandProcessingCombList, unless it is already included;

4>
for each fallback baseband processing combination of this baseband processing combination, as specified in TS 36.306 [5], for which supported baseband capabilities are different from this baseband processing combination:

5>
include the fallback baseband processing combinations into basebandProcessingCombList;

2>
if the ue-CapabilityRequest includes geran-cs and if the UE supports GERAN CS domain:

3>
include the UE radio access capabilities for GERAN CS within a ue-CapabilityRAT-Container and with the rat-Type set to geran-cs;

2>
if the ue-CapabilityRequest includes geran-ps and if the UE supports GERAN PS domain:

3>
include the UE radio access capabilities for GERAN PS within a ue-CapabilityRAT-Container and with the rat-Type set to geran-ps;

2>
if the ue-CapabilityRequest includes utra and if the UE supports UTRA:

3>
include the UE radio access capabilities for UTRA within a ue-CapabilityRAT-Container and with the rat-Type set to utra;

2>
if the ue-CapabilityRequest includes cdma2000-1XRTT and if the UE supports CDMA2000 1xRTT:

3>
include the UE radio access capabilities for CDMA2000 within a ue-CapabilityRAT-Container and with the rat-Type set to cdma2000-1XRTT;

2>
if the ue-CapabilityRequest includes nr and if the UE supports NR:

3>
include the UE radio access capabilities for NR within a ue-CapabilityRAT-Container, with the rat-Type set to nr and in accordance with requestedFreqBandsNR-MRDC and as specified in TS 38.331 [X2, 5.6.1].

2>
if the ue-CapabilityRequest includes eutra-nr and if the UE supports EN-DC:

3>
include the UE radio access capabilities for EUTRA-NR within a ue-CapabilityRAT-Container, with the rat-Type set to eutra-nr and in accordance with in accordance with requestedFreqBandsNR-MRDC and as specified in TS 38.331 [82, 5.6.1].
3>
if the ue-CapabilityRequest does not include nr; or

3>
if the UE does not support NR:
4>
include the UE radio access capabilities for NR within a ue-CapabilityRAT-Container, with the rat-Type set to nr and in accordance with requestedFreqBandsNR-MRDC and as specified in TS 38.331 [82, 5.6.1].
1>
submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;
TS38.331
–
RF-Parameters
The IE RF-Parameters is used to convey RF-related capabilities for NR operation. 

RF-Parameters information element

-- ASN1START

-- TAG-RF-PARAMETERS-START
RF-Parameters ::= SEQUENCE {


supportedBandListNR



SEQUENCE (SIZE (1..maxBands)) OF BandNR,


supportedBandCombinationList

BandCombinationList





OPTIONAL,


appliedFreqBandListFilter


FreqBandList






OPTIONAL
}

BandNR ::=
SEQUENCE {


bandNR






FreqBandIndicatorNR,


modifiedMPR-Behaviour


BIT STRING (SIZE (8))





OPTIONAL,


mimo-ParametersPerBand


MIMO-ParametersPerBand





OPTIONAL,

extendedCP





ENUMERATED {supported}





OPTIONAL,


multipleTCI





ENUMERATED {supported}





OPTIONAL,


bwp-WithoutRestriction


ENUMERATED {supported}





OPTIONAL,

bwp-SameNumerology




ENUMERATED {upto2, upto4}



OPTIONAL,


bwp-DiffNumerology




ENUMERATED {upto4}





OPTIONAL,


crossCarrierSchedulingDL-SameSCS

ENUMERATED {supported}





OPTIONAL,

crossCarrierSchedulingUL-SameSCS

ENUMERATED {supported}





OPTIONAL,

pdsch-256QAM-FR2



ENUMERATED {supported}





OPTIONAL,

pusch-256QAM




ENUMERATED {supported}





OPTIONAL,

ue-PowerClass




ENUMERATED {pc2, pc3}



OPTIONAL,

rateMatchingLTE-CRS



ENUMERATED {supported}





OPTIONAL,


...,


[[


channelBWs-DL

CHOICE {



fr1




SEQUENCE {




scs-15kHz        
BIT STRING (SIZE (10))   


OPTIONAL,




scs-30kHz      

BIT STRING (SIZE (10))   


OPTIONAL,




scs-60kHz 


BIT STRING (SIZE (10))



OPTIONAL



},



fr2




SEQUENCE {




scs-60kHz        
BIT STRING (SIZE (3)) 



OPTIONAL,




scs-120kHz     
 
BIT STRING (SIZE (3)) 



OPTIONAL



}


} 















OPTIONAL,


channelBWs-UL

CHOICE {



fr1




SEQUENCE {




scs-15kHz        
BIT STRING (SIZE (10))   


OPTIONAL,




scs-30kHz      

BIT STRING (SIZE (10))   


OPTIONAL,




scs-60kHz 


BIT STRING (SIZE (10))



OPTIONAL



},



fr2




SEQUENCE {




scs-60kHz        
BIT STRING (SIZE (3))   


OPTIONAL,




scs-120kHz     
 
BIT STRING (SIZE (3))   


OPTIONAL



}


} 















OPTIONAL


]]

}

-- TAG-RF-PARAMETERS-STOP

-- ASN1STOP

	RF-Parameters field descriptions

	appliedFreqBandListFilter
In this field the UE mirrors the FreqBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList in accordance with this appliedFreqBandListFilter. In case the UE capability is requested by E-UTRAN [10], the UE includes this field if NR capability is requested and the UE supports NR.

	supportedBandCombinationList
A list of band combinations that the UE supports for NR (without MR-DC). The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-NR-Capability IE. In case the UE capability is requested by E-UTRAN [10], the UE includes this field if NR capability is requested and the UE supports NR.
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