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1	Overall description
RAN2 had agreed on the ASN.1 signalling and procedures for handling the sTTI and sPT features in RAN2-#100. This paper tries to propose some changes and corrections to this. 

2	sTTI additions 
2.1	Signalling of no sTTI support for certain CA BCs  
The UE is required to report the STTI-SPT-BandCombinationParameters in the same order as the CA BCs that are reported in the UE capability using SupportedBandCombination or SupportedBandCombinationReduced IEs, so that there is one to one mapping of sTTI/sPT parameters to the reported band combinations. 
But the IE stti-SPT-BandParameterList-r15 is not optional, so if the UE does not support sTTI for a particular CA BC, it still has to report this IE and for all the bands reported for that CA BC, STTI-SPT-BandParameters-r15 IE needs to be reported with all the optional IEs inside set to not present. Adding an optional tag to the IE stti-SPT-BandParameterList-r15 can be a better option as this reduces the signalling size as well. The optional tag is present for the spt-Parameters-r15 which serves the purpose for the sPT feature support for this particular CA BC.
Proposal 1: Make IE stti-SPT-BandParameterList-r15 optional and the absence of this IE implies that the UE does not support sTTI feature for the corresponding CA BC.
2.2	Signalling of CSI-process support for CA BCs with sTTI/sPT feature 
Per RAN1 agreement the reporting of number of support CSI processes at the granularity of per band in BC for sTTI/sPT, need to be added.


For a bandwidth class with a single CC, the max. number of CSI processes supported on a CC within a band with PDSCH TM10 is reported separately for the 1ms TTI and sTTI operations.
For a bandwidth class with multiple CCs, the max. number of CSI processes supported on a single CC within a band with PDSCH TM10 is reported separately for the 1ms TTI and sTTI operations.
For a bandwidth class with multiple CCs, the max. number of CSI processes supported on all CCs within a band with PDSCH TM10 is reported separately for the 1ms TTI and sTTI operations.


Proposal 2: Add missing IE sTTI-SupportedCSI-Proc-r15 to STTI-SPT-BandParameters-r15 
2.3	UL MIMO capability for sTTI
Per RAN1 agreements on sTTI (pasted below), it can be inferred that the UE which supports sTTI feature can report the sTTI capabilities for the CA band combinations it can support by reporting these capabilities per band per BC.

UE capability 
-  Define separate UE capability per sTTI length combination {DL,UL}: 
      –    {2,2},{2,7},{7,7},{7,7}+{2,7},{2,2}+{2,7},{7,7}+{2,2}
     – NOTE: The last two combinations only apply if different UL sTTI lengths in different PUCCH groups are supported.

- For each combination above, define separate UE capability on the maximum number of DL CCs and UL CCs for sTTI operation
- Define separate UE capability per band/band combination
The main motivation behind the RAN1 agreement is that the sTTI capabilities can also depend on the MIMO configuration of the CA band combinations. Because of the impact from sTTI operation, the UE can have differing MIMO layer support in both DL and UL when operating in sTTI mode. 
The UE capability signalling agreed in RAN2 allows the signalling of differing MIMO layers for the sTTI capabilities. But this signalling is only present for the DL MIMO and the means of signalling differing UL MIMO for sTTI for a particular band combination needs to be added as well. Current ASN.1 signalling for the UL MIMO is reported per band for each band combination and sTTI capabilities follow the same reporting structure: reported as per band in a band combinations (following the legacy means of reporting UL MIMO as per band in band combination).
 Also, a description in the 36.306, stating that the UE is allowed to report the same LTE CA band combination with differing MIMO capabilities, as part of the sTTI capabilities can help provide more clarity. 
Proposal 3: Add missing IE sTTI-CA-MIMO-ParametersUL-r15 to STTI-SPT-BandParameters-r15
Proposal 4: Add more description to the usage and interpretation of the sTTI/sPT fields in 36.306
2.4	sTTI and sPT capabilities for non-CA bands
RAN2 already has the signalling means to report the RF parameters for EUTRA bands when they are not configured as part of carrier aggregation, using the IEs: supportedBandListEUTRA and using supportedBandCombination IEs. Also for certain cases, the UE is required to use supportedBandCombination for reporting capabilities for bands that are not part of carrier aggregation (for eg. TM9 with MIMO layer support etc..). Since the usage of this IE for single bands means that when the sTTI/sPT parameters are to be reported where the order of the supportedBandCombination is to be maintained for sTTI/sPT parameters, it is better to use sTTI-SPT-SupportedBandCombinationList-r15 for reporting sTTI/sPT parameters for single bands without CA. So the IE sTTI-SPT-BandParameters--r15 from can be removed from PhyLayerParameters-v15xy, and the UE can use sTTI-SPT-SupportedBandCombinationList-r15 by including only one band with bandwidth class ‘A’ to provide single band non-CA related sTTI/sPT capabilities.
Proposal 5: Remove sTTI-SPT-BandParameters--r15 from PhyLayerParameters-v15xy  and use sTTI-SPT-SupportedBandCombinationList-r15 for reporting non-CA band related sTTI/sPT capabilities. 
2.5	Typo correction with sTTI/sPT feature 
A minor typo needs correction: numberOfBlindDecodesUSS is misspelled numberOfBlindeDecodesUSS

	nonUniformGap
Indicates whether the UE supports measurement non uniform Pattern Id 1, 2, 3 and 4 as specified in TS 36.133 [16].
	No

	noResourceRestrictionForTTIBundling
Indicate whether the UE supports TTI bundling operation without resource allocation restriction.
	-

	numberOfBlindDecodesUSS
numberOfBlindeDecodesUSS
Indicates the maximum number of blind decodes in UE specific search space in one subframe for CCs configured with sTTI operation supported by the UE. The number of blind decodes supported by the UE is the field value X*68. Field value ranges from 4 to 32.
	

	otdoa-UE-Assisted
Indicates whether the UE supports UE-assisted OTDOA positioning [54].
	Yes



Proposal 6: Correct the typo for the field description of numberOfBlindDecodesUSS

2.6	Text Proposals
The corresponding text proposals are pasted below:

PhyLayerParameters-v15xy ::=			SEQUENCE {
	maxLayersSlotOrSubslotPUSCH-r15			ENUMERATED {oneLayer,twoLayers,fourLayers}	OPTIONAL,
	maxNumberUpdatedCSI-Proc-SPT-r15		INTEGER(5..32)					OPTIONAL,
	maxNumberUpdatedCSI-Proc-STTI-r15		INTEGER(5..32)					OPTIONAL,
	mimo-UE-ParametersSTTI-r15 				MIMO-UE-Parameters-r13			OPTIONAL,
	mimo-UE-ParametersSTTI-v15xy			MIMO-UE-Parameters-v1430		OPTIONAL,
	numberOfBlindDecodesUSS-r15				INTEGER(4..32)					OPTIONAL,
	pdsch-SlotSubslotPDSCH-Decoding-r15		ENUMERATED {supported}			OPTIONAL,
	srs-DCI7-Triggering-FS2-r15				ENUMERATED {supported}			OPTIONAL,
	sTTI-SPT-BandParameters-r15				STTI-SPT-BandParameters-r15		OPTIONAL,
	sTTI-SPT-SupportedBandCombinationList-r15 STTI-SPT-SupportedBandCombinationList-r15	OPTIONAL,
	txDiv-SPUCCH-r15						ENUMERATED {supported}			OPTIONAL,
	...
}


STTI-SPT-SupportedBandCombinationList-r15 ::= SEQUENCE (SIZE (1..maxBandComb-r13)) OF STTI-SPT-BandCombinationParameters-r15

STTI-SPT-BandCombinationParameters-r15 ::= 	SEQUENCE {
	stti-SPT-BandParameterList-r15		SEQUENCE (SIZE (1.. maxSimultaneousBands-r10)) OF 
			STTI-SPT-BandParameters-r15										OPTIONAL,
	spt-Parameters-r15						SPT-Parameters-r15				OPTIONAL,
	...
}

STTI-SPT-BandParameters-r15 ::= SEQUENCE {
	simultaneousTx-differentTx-duration-r15	ENUMERATED {supported}			OPTIONAL,
	sTTI-CA-MIMO-ParametersDL-r15			CA-MIMO-ParametersDL-r15		OPTIONAL,
	sTTI-CA-MIMO-ParametersUL-r15			CA-MIMO-ParametersUL-r15		OPTIONAL,
	sTTI-MIMO-CA-ParametersPerBoBCs-r15		MIMO-CA-ParametersPerBoBC-r13	OPTIONAL,
	sTTI-MIMO-CA-ParametersPerBoBCs-v15xy	MIMO-CA-ParametersPerBoBC-v1430	OPTIONAL,
	sTTI-SupportedCombinations-r15			STTI-SupportedCombinations-r15	OPTIONAL,
	sTTI-SupportedCSI-Proc-r15				ENUMERATED {n1, n3, n4}			OPTIONAL,
	...
}

CA-MIMO-ParametersUL-r10 ::= SEQUENCE {
	ca-BandwidthClassUL-r10				CA-BandwidthClass-r10,
	supportedMIMO-CapabilityUL-r10		MIMO-CapabilityUL-r10				OPTIONAL
}

CA-MIMO-ParametersUL-r15 ::= SEQUENCE {
	supportedMIMO-CapabilityUL-r10		MIMO-CapabilityUL-r10				OPTIONAL
}

BandParametersDL-r10 ::= SEQUENCE (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersDL-r10

BandParametersDL-r13 ::= CA-MIMO-ParametersDL-r13



4.3.4.86	simultaneousTx-differentTx-duration-r15
This field defines whether the UE supports simultaneous transmission of different transmission durations over different carriers. The different transmission duration can be of subframe, slot or subslot duration. A common capability is used regardless of combination of different UL transmission duration over different carriers. The capability is reported per band/band combination.
4.3.4.87	spt-Parameters-r15
This field indicates the maximum number of supported CCs and the corresponding supported frame structure for short processing time. The UE capability is reported per band combination. The reported number of carriers maxNumberCCs-SPT-r15 applies to all the FS-type(s) frameStructureType-SPT-r15 supported in a given band combination.
4.3.4.88	sTTI-SupportedCombinations-r15 
This field indicates the different combinations of sTTI lengths (2 or 7 OFDM symbols) that the UE supports in a single PUCCH group or in two PUCCH groups. A TTI length combination is reported for DL first followed by UL. In case of two PUCCH groups the support for the primary PUCCH group is indicated first. The capability is reported per band combination. This field is also used to report the sTTI/sPT capabilities for non-CA bands as well. The UE is allowed to report the same band combination more than one time, if the corresponding sTTI/sPT capabilities are different. 

4.3.4.89	sTTI-SPT-BandParameters-r15
This IEs inside this indicates the different sTTI/sPT capabilities for each band of the reported band combinations. If any of the IEs: sTTI-CA-MIMO-ParametersDL-r15, sTTI-CA-MIMO-ParametersUL-r15, sTTI-MIMO-CA-ParametersPerBoBC-r15, sTTI-MIMO-CA-ParametersPerBoBC-v15xy, sTTI-SupportedCSI-Proc-r15 are not provided by the UE, the corresponding parameters from the band of the band combination for which the sTTI parameters are applied, are assumed to supported for sTTI/sPT features as well.  

4.3.4.89	sTTI-SupportedCSI-Proc-r15 
This field indicates, for short TTI. the maximum number of CSI processes supported on a component carrier within a band. Value n1 corresponds to 1 CSI process, value n3 corresponds to 3 CSI processes, and value n4 corresponds to 4 CSI processes. If this field is included, the UE shall include the same number of entries listed in the same order as in STTI-SPT-BandParameters. If the UE supports at least 1 CSI process on any component carrier, then the UE shall include this field in all bands in all band combinations.
4.3.4.90	txDiv-SPUCCH-r15
This field defines whether the UE supports Tx diversity on SPUCCH format 1, 1a, 1b and 3.


[bookmark: _Toc494131089]4.3.5.2	supportedBandCombination
This field defines the carrier aggregation, MIMO and MBMS reception capabilities (via MBSFN or SC-PTM) supported by the UE for configurations with inter-band, intra-band non-contiguous, intra-band contiguous carrier aggregation and without carrier aggregation. For each band in a band combination the UE provides the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. The UE also has to provide the supported uplink CA bandwidth class and the corresponding MIMO capability for at least one band in the band combination. Applicability of provisioning uplink CA bandwidth class for each band in the band combinations is defined in TS 36.101 [6]. A MIMO capability applies to all carriers of a bandwidth class of a band in a band combination. For bandwidth classes that include multiple component carriers (i.e. bandwidth classes B, C, D and so on), the UE may also indicate a separate MIMO capability that applies to each individual carrier of a bandwidth class of a band in a band combination.
In all non-CA band combinations the UE shall indicate a bandwidth class supporting the maximum channel bandwidth defined for the band. 
In all non-CA band combinations the UE shall indicate at least the number of layers for spatial multiplexing according to the UE’s Rel-8/9 category (Cat. 1-5). If the UE provides a Rel-10 category (Cat. 6-8) it shall indicate at least the number of layers according to that category for at least one band combination. In all other band combinations a UE indicating a category 2 and higher shall indicate support for at least 2 layers for downlink spatial multiplexing for all bands. The indicated number of layers for spatial multiplexing may exceed the number of layers required according to the category indicated by the UE. The carrier aggregation and MIMO capabilities indicated for at least one band combination together with modulation scheme shall meet the processing requirements defined by the physical layer parameter values in the UE category (i.e., maximum number of DL-SCH/UL-SCH transport block bits received/transmitted within a TTI, maximum number of bits of a DL-SCH/UL-SCH transport block received/transmitted within a TTI, and total number of soft channel bits for downlink).
NOTE:	If the UE reports a subset of supported band combinations based on requestedFrequencyBands and/or skipFallbackCombinations and/or maximumCCsRetrieval, reported band combination(s) may or may not meet the processing requirements defined by the physical layer parameter values in the UE category.
The UE that supports MBMS reception via MBSFN shall support MBMS reception via MBSFN on the PCell of MCG, and it may indicate support for MBMS reception via MBSFN on configured SCells (mbms-SCell) and for any cell that may be additionally configured as an SCell (mbms-NonServingCell) according to this field. The UE may indicate support for MBMS reception from FeMBMS/Unicast mixed cells (fembmsMixedCell) or MBMS-dedicated cells (fembmsDedicatedCell). The UE that supports MBMS reception via SC-PTM shall support MBMS reception via SC-PTM on the PCell of MCG, and it may indicate support for MBMS reception via SC-PTM on configured SCells (scptm-SCell) and for any cell that may be additionally configured as an SCell (scptm-NonServingCell) according to this field. The UE shall apply the system information acquisition and change monitoring procedure relevant for MBMS operation for these cells.
The UE indicating more than one frequency in the MBMSInterestIndication message as specified in TS 36.331 [5] shall support simultaneous reception of MBMS (via MBSFN or SC-PTM) on the indicated frequencies when the frequencies of the configured serving cells and the indicated frequencies belong to at least one band combination.
NOTE:	For the purposes of determining whether the carrier aggregation and MIMO capabilities indicated for a band combination meets the processing requirements defined by the physical layer parameter values in the UE category as described above, the carrier aggregation and MIMO capabilities indicated for a band combination is considered to meet the processing requirements if the UE supports the maximum processing requirements defined by the UE category assuming 20MHz channel bandwidth is supported on all bands.
While PCell is not changed, the UE shall support release of any SCell(s) or any uplink configuration of SCell(s) without requiring reconfiguration of parameters related to UE radio access capabilities for the remaining serving cell(s) in the fallback band combination, except for release of an SCell from a contiguous CA band configuration that results in a non-contiguous CA band configuration.
While reporting the sTTI/sPT capabilities, the UE is allowed to report the same band combination more than once with this IE, if the UE supports different combinations of the corresponding sTTI/sPT capabilities. 
[bookmark: _Toc503212495]4.3.5.2.1	supportedBandCombinationReduced-r13
This field is used to indicate the carrier aggregation, MIMO and MBMS reception capabilities supported by the UE as defined in 4.3.5.2 if requested by E-UTRAN as specified in TS 36.331 [5]. All descriptions in 4.3.5.2 are applied for this field unless explicitly stated otherwise. It is mandatory for UEs supporting carrier aggregation beyond 5 component carriers.
If a CA band combination beyond 5 component carriers is included in this field, the UE supports Activation/Deactivation MAC Control Element of four octets as specified in TS 36.321 [4]. If a CA band combination beyond 5 component carriers with uplink is included in this field, the UE supports Extended PHR MAC Control Element supporting 32 serving cells with configured uplink as specified in TS 36.321 [4].
If the fallback band combinations for a given band combination are omitted in this field (see TS 36.331 [5]), the UE shall for all the omitted fallback band combinations support the same UE radio access capabilities as for the superset band combination.
While reporting the sTTI/sPT capabilities, the UE is allowed to report the same band combination more than once with this IE, if the UE supports different combinations of the corresponding sTTI/sPT capabilities.
[bookmark: _Toc503212512]4.3.5.16A	multiNS-Pmax-r13
This field defines whether the UE supports the mechanisms defined for NB-IoT cells broadcasting NS-PmaxList as specified in TS 36.331 [5].
[bookmark: _Toc503212513]4.3.5.17	differentFallbackSupported-r13
This field defines whether the UE supports the different capabilities for at least one fallback case of the concerning band combination. The sTTI/sPT capabilities are also considered by the UE when using this field.
[bookmark: _Toc503212514]4.3.5.18	maximumCCsRetrieval-r13
This field defines whether the UE supports reception of requestedMaxCCsDL and requestedMaxCCsUL.
[bookmark: _Toc503212515]4.3.5.19	skipFallbackCombinations-r13
This field defines whether the UE supports receiving reception of skipFallbackCombinations that requests UE to exclude fallback band combinations from capability signalling.

3	sTTI/sPT capability signalling size reduction 
Both features sTTI and sPT can significantly increased the UE capability signalling size as most of the parameters related to these two features are reported per band per BC, and in some cases the capabilities reported in the CA BCs are again reported with differing values due to these two features.
Observation 1: UE reports the total capability whenever the capability request is provided by the NW, which includes sTTI/sPT capability. A release-15 UE using the existing procedures, has to report the sTTI/sPT capability even when the requesting eNB is not sTTI capable or even not upgraded to rel-15. 
This can result in the transfer of large capability size out of which many IEs are not used by the eNB or in cases, even not comprehended by the eNB.
With skipFallback feature, due to addition of sTTI/sPT capabilities, the chances of UEs supporting differing lower order CA capabilities is much higher. And since the UE just reports a single bit to indicate that the lower order CA BCs have differing capabilities, the NWs which are not interested in sTTI/sPT, are not aware that the differing capabilities could be from sTTI/sPT. This can result in increased signalling between the UEs and eNB.
Observation 2: skipFallback feature can result in increased signalling between the UE and eNB due to differing capabilities between the higher order CA and lower order CA BCs where the chances are more of differing lower order capabilities due to sTTI/sPT feature. And this increase of capability signalling exchange between eNB and UE is not useful if the eNB does not support sTTI/sPT.
Also, with introduction of sTTI/sPT capability signalling based on the CA BCs reported, if the UE repeats the CA BCs to provide the different set of sTTI/sPT capabilities (for the same CA BC), the eNB which does not comprehend the sTTI/sPT IEs would see the BCs repeated in the UE capabilities which can lead to ambiguity.
Observation 3: With introduction of sTTI/sPT capability signalling based on the CA BCs reported, if the UE repeats the CA BCs to provide the different set of sTTI/sPT capabilities (for the same CA BC), the eNB which does not comprehend the sTTI/sPT IEs would see the BCs repeated in the UE capabilities which can lead to ambiguity.
To avoid this, we propose that only the eNBs which actually support sTTI or sPT feature and are interested in knowing the UE capability for these features, explicitly request for this capability in the UECapabilityEnquiry message. And that the UE reports the sTTI/sPT capability only when requested for this.
Proposal 7: Only the eNBs which actually support sTTI or sPT features and are interested in knowing the UE capability for these features, explicitly request for this capability in the UECapabilityEnquiry message. And that the UE reports the sTTI/sPT capability only when requested for this

The corresponding text proposals are pasted below:
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-v1310-IEs 							OPTIONAL
}

UECapabilityEnquiry-v1310-IEs ::=	SEQUENCE {
	requestReducedFormat-r13			ENUMERATED {true}					OPTIONAL,	-- Need ON
	requestSkipFallbackComb-r13		ENUMERATED {true}					OPTIONAL,	-- Need ON
	requestedMaxCCsDL-r13				INTEGER (2..32)					OPTIONAL,	-- Need ON
	requestedMaxCCsUL-r13				INTEGER (2..32)					OPTIONAL,	-- Need ON
	requestReducedIntNonContComb-r13	ENUMERATED {true}					OPTIONAL,	-- Need ON
	nonCriticalExtension				UECapabilityEnquiry-v1430-IEs		OPTIONAL
}

UECapabilityEnquiry-v1430-IEs ::=	SEQUENCE {
	requestDiffFallbackCombList-r14		BandCombinationList-r14			OPTIONAL,	-- Need ON
	nonCriticalExtension				UECapabilityEnquiry-v15x0-IEs	OPTIONAL
}

UECapabilityEnquiry-v15x0-IEs ::=	SEQUENCE {
	requestedFreqBandsNR-MRDC-r15		OCTET STRING					OPTIONAL,
	request-sTTI-sPT-Capability-r15		ENUMERATED {true}				OPTIONAL,	-- Need ON
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

UE-CapabilityRequest ::=			SEQUENCE (SIZE (1..maxRAT-Capabilities)) OF RAT-Type

-- ASN1STOP

[bookmark: _Toc503260120]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;
3>	if the UECapabilityEnquiry message includes request-sTTI-sPT-Capability  and if the UE support atleast one of shortened-TTI or shortened-PT features:
4>  for each band combination the UE included in a field of the UECapabilityInformation message in accordance with the previous:
4>	if the UE supports shortened-TTI, include the shortened-TTI capabilities for each of the band combinations using the STTI-SPT-BandCombinationParameters;
4>	if the UE supports shortened-PT, include the shortened-PT capabilities for each of the band combinations using the STTI-SPT-BandCombinationParameters;
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:
[bookmark: OLE_LINK105]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 [X2, 5.6.1].
1>	submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure ends;


3	Conclusion
Proposal 1: Make IE stti-SPT-BandParameterList-r15 optional and the absence of this IE implies that the UE does not support sTTI feature for the corresponding CA BC.
Proposal 2: Add missing IE sTTI-SupportedCSI-Proc-r15 to STTI-SPT-BandParameters-r15 
Proposal 3: Add missing IE sTTI-CA-MIMO-ParametersUL-r15 to STTI-SPT-BandParameters-r15
Proposal 4: Add more description to the usage and interpretation of the sTTI/sPT fields in 36.306
Proposal 5: Remove sTTI-SPT-BandParameters--r15 from PhyLayerParameters-v15xy  and use sTTI-SPT-SupportedBandCombinationList-r15 for reporting non-CA band related sTTI/sPT capabilities. 
Proposal 6: Correct the typo for the field description of numberOfBlindDecodesUSS
Observation 1: UE reports the total capability whenever the capability request is provided by the NW, which includes sTTI/sPT capability. A release-15 UE using the existing procedures, has to report the sTTI/sPT capability even when the requesting eNB is not sTTI capable or even not upgraded to rel-15. 
Observation 2: skipFallback feature can result in increased signalling between the UE and eNB due to differing capabilities between the higher order CA and lower order CA BCs where the chances are more of differing lower order capabilities due to sTTI/sPT feature. And this increase of capability signalling exchange between eNB and UE is not useful if the eNB does not support sTTI/sPT.
Observation 3: With introduction of sTTI/sPT capability signalling based on the CA BCs reported, if the UE repeats the CA BCs to provide the different set of sTTI/sPT capabilities (for the same CA BC), the eNB which does not comprehend the sTTI/sPT IEs would see the BCs repeated in the UE capabilities which can lead to ambiguity.
Proposal 7: Only the eNBs which actually support sTTI or sPT features and are interested in knowing the UE capability for these features, explicitly request for this capability in the UECapabilityEnquiry message. And that the UE reports the sTTI/sPT capability only when requested for this

