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1 Introduction
In the email discussion [76#36] (LTE: Handling of FDD/TDD capabilities), the issue of which capabilities can be different between FDD and TDD was discussed again.  This paper outlines Qualcomm's position in this regard, in response to the plenary's request in the LS to RAN2 (reference):

To RAN1 and RAN2: RAN asks RAN2, and RAN1 where necessary, to identify a “subset of UE capabilities and FGIs that is allowed to be different for dual duplex mode UEs”, and feed back to RAN #55

To RAN2: RAN kindly asks RAN2 to develop a solution for Release 9 onwards, preferably within the next quarter, that can address the case of UEs having some different capabilities/FGI settings for features (from Rel-8 to Rel-10) of LTE FDD and for LTE TDD modes. The flexibility of this solution will be limited by the aforementioned “subset of UE capabilities and FGIs that is allowed to be different for dual duplex mode UEs”.
To SA2: RAN kindly asks SA2 to assist RAN2 where necessary in the work on the idle mode and connected mode components of the case of UEs having some different capabilities/FGI settings for LTE FDD and for LTE TDD modes.

2 Criteria

The need for differentiation between FDD and TDD capabilities have been discussed in length, and it was finally resolved at the plenary.

To chose the capabilities which will benefit from this differentiation, we have applied the following criteria:

· Capabilities related to upper layer features and functions can be introduced in parallel to FDD and TDD

· Lower layer features in general may benefit of different introduction time lines

· Flags that apply to one of the modes do not need to be duplicated

· Arrays that already apply to all bands or modes do not need to be duplicated

· Inter-RAT functions need flexibility for IOT opportunities

· We have no strong opinion on capabilities that could be different per the above guidelines, but whose introduction could wait for an FDD/TDD harmonization

The above are more guidelines than strict rules that can be applied blindly. Each capability is given its space and discussed separately below.

3 Capabilities that could be different between FDD and TDD
3.1 Rel-8 Capabilities
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9   phyLayerParameters-v920 PhyLayerParameters-v920, - -

9   enhancedDualLayerFDD-r9 ENUMERATED {supported} OPTIONAL, No need No need

9   enhancedDualLayerTDD-r9 ENUMERATED {supported} OPTIONAL No need No need

9   interRAT-ParametersGERAN-v920 IRAT-ParametersGERAN-v920, - -

9   dtm-r9 ENUMERATED {supported} OPTIONAL, No strong opinionNo strong opinion

9   e-RedirectionGERAN-r9 ENUMERATED {supported} OPTIONALNo strong opinionNo strong opinion

9   interRAT-ParametersUTRA-v920 IRAT-ParametersUTRA-v920 OPTIONAL, - -

9   e-RedirectionUTRA-r9 ENUMERATED {supported} No strong opinionNo strong opinion

9   interRAT-ParametersCDMA2000-v920 IRAT-ParametersCDMA2000-1XRTT-v920 OPTIONAL, - -

9   e-CSFB-1XRTT-r9 ENUMERATED {supported}, No strong opinionNo strong opinion

9   e-CSFB-ConcPS-Mob1XRTT-r9 ENUMERATED {supported} OPTIONALNo strong opinionNo strong opinion

9   deviceType-r9 ENUMERATED {noBenFromBatConsumpOpt} OPTIONAL, No need No need

9   csg-ProximityIndicationParameters-r9 CSG-ProximityIndicationParameters-r9, - -

9   intraFreqProximityIndication-r9 ENUMERATED {supported} OPTIONAL,No strong opinionNo strong opinion

9   interFreqProximityIndication-r9 ENUMERATED {supported} OPTIONAL,No strong opinionNo strong opinion

9   utran-ProximityIndication-r9 ENUMERATED {supported} OPTIONALNo strong opinionNo strong opinion

9   neighCellSI-AcquisitionParameters-r9 NeighCellSI-AcquisitionParameters-r9, - -

9   intraFreqSI-AcquisitionForHO-r9 ENUMERATED {supported} OPTIONAL,No strong opinionNo strong opinion

9   interFreqSI-AcquisitionForHO-r9 ENUMERATED {supported} OPTIONAL,No strong opinionNo strong opinion

9   utran-SI-AcquisitionForHO-r9 ENUMERATED {supported} OPTIONALNo strong opinionNo strong opinion

9   son-Parameters-r9 SON-Parameters-r9, - -

9   rach-Report-r9 ENUMERATED {supported} OPTIONAL No need No need

9   nonCriticalExtension UE-EUTRA-Capability-v940-IEs OPTIONAL - -

9   lateNonCriticalExtension OCTET STRING OPTIONAL, - -


3.2 Rel-8 FGIs 
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8  accessStratumRelease AccessStratumRelease, - -

8  ENUMERATED { rel8, rel9, rel10, + spares ...} No need No need. Addresses upper layer functions of the UE.

8  ue-Category INTEGER (1..5), Need Need. Addresses lower layer functions of the UE, where 

the needs and IOT may be different between FDD and 

TDD.

8  pdcp-Parameters PDCP-Parameters, - -

8   supportedROHC-Profiles { bitmap of profilex 001..104} No need No need. Addresses upper layer functions of the UE.

8   maxNumberROHC-ContextSessions ENUMERATED {…} DEFAULT cs16, No need No need. Addresses upper layer functions of the UE.

8  phyLayerParameters PhyLayerParameters, - -

8   ue-TxAntennaSelectionSupported BOOLEAN, Need No need. Addresses a lower layer function, which seems 

likely to be introduced at different times in FDD and TDD.

8   ue-SpecificRefSigsSupported BOOLEAN No need No need. This flag only applies to FDD anyway.

8  rf-Parameters RF-Parameters, - -

8  supportedBandListEUTRA ::= SEQUENCE (SIZE (1..maxBands)) OF  - -

8   bandEUTRA INTEGER (1..64), No need No need. The UE needs to list both FDD and TDD bands, 

to allow the network to use redirection orders.

8   halfDuplex BOOLEAN No need No need. This flag only applies to FDD anyway.

8  measParameters MeasParameters, - -

8  bandListEUTRA BandListEUTRA - -

8   (SIZE (1..maxBands)) OF BandInfoEUTRA - -

8   interFreqBandList InterFreqBandList, - -

8  (SIZE (1..maxBands)) OF InterFreqBandInfo - -

8   interFreqNeedForGaps BOOLEAN No need No need. This is a 2x2 array of bands already.

8   interRAT-BandList InterRAT-BandList OPTIONAL - -

8  (SIZE (1..maxBands)) OF InterRAT-BandInfo - -

8   interRAT-NeedForGaps BOOLEAN No need No need. This is a 2x2 array of bands already.

8  featureGroupIndicators BIT STRING (SIZE (32)) OPTIONAL, - -

8 FGI31 (Undefined) - -

8 FGI32 (Undefined) - -

8  interRAT-Parameters  - -

8  utraFDD IRAT-ParametersUTRA-FDD OPTIONAL, - -

8   supportedBandListUTRA-FDD SupportedBandListUTRA-FDD - -

8   (SIZE (1..maxBands)) OF SupportedBandUTRA-FDD - -

8  ENUMERATED {bandI, … bandXXXII-8a0} No need No need

8  utraTDD128 IRAT-ParametersUTRA-TDD128 OPTIONAL, - -

8   supportedBandListUTRA-TDD128 SupportedBandListUTRA-TDD128 - -

8   (SIZE (1..maxBands)) OF SupportedBandUTRA-TDD128  - -

8  ENUMERATED {a, … p, ...} No need No need

8  utraTDD384 IRAT-ParametersUTRA-TDD384 OPTIONAL, - -

8   supportedBandListUTRA-TDD384 SupportedBandListUTRA-TDD384 - -

8   (SIZE (1..maxBands)) OF SupportedBandUTRA-TDD384  - -

8  ENUMERATED {a, … p, ...} No need No need

8  utraTDD768 IRAT-ParametersUTRA-TDD768 OPTIONAL, - -

8   supportedBandListUTRA-TDD768 SupportedBandListUTRA-TDD768 - -

8   (SIZE (1..maxBands)) OF SupportedBandUTRA-TDD768  - -

8  ENUMERATED {a, … p, ...} No need No need

8  geran IRAT-ParametersGERAN OPTIONAL, - -

8   supportedBandListGERAN SupportedBandListGERAN, - -

8  SEQUENCE (SIZE (1..maxBands)) OF SupportedBandGERAN - -

8  ENUMERATED {gsm450, … gsm1900,+ spares } No need No need

8   interRAT-PS-HO-ToGERAN BOOLEAN Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8  cdma2000-HRPD IRAT-ParametersCDMA2000-HRPD OPTIONAL, - -

8   supportedBandListHRPD SupportedBandListHRPD, - -

8  (SIZE (1..maxCDMA-BandClass)) OF BandclassCDMA2000 - -

8  ENUMERATED { bc0, … bc17, +spares } No need No need

8   tx-ConfigHRPD ENUMERATED {single, dual}, No need No need

8   rx-ConfigHRPD ENUMERATED {single, dual} No need No need

8  cdma2000-1xRTT IRAT-ParametersCDMA2000-1XRTT OPTIONAL - -

8   supportedBandList1XRTT SupportedBandList1XRTT, - -

8  SEQUENCE (SIZE (1..maxCDMA-BandClass)) OF BandclassCDMA2000 - -

8  ENUMERATED { bc0, … bc17, +spares } No need No need

8   tx-Config1XRTT ENUMERATED {single, dual}, No need No need

8   rx-Config1XRTT ENUMERATED {single, dual} No need No need


3.3 Rel-9 Capabilities
[image: image5.emf]RelRRC Capabilities + FGIs for Releases 8, 9 and 10

Qualcomm's 

view on the 

need for 

different 

reporting for 

FDD vs TDD

Qualcomm's 

view on the need for different reporting for FDD vs 

TDD

8  featureGroupIndicators BIT STRING (SIZE (32)) OPTIONAL, - -

8 FGI1 (FH, DCI Format 3a, TM5, Aperiodic CQI/PMI/RI 2-0 and 2-2) No need No need

8 FGI2 ( PUCCH 2a/2b, Abs TPC, RA1, Periodic CQI/PMI/RI 2-0 and 2-1) No need No need

8 FGI3 (5bit RLC UM SN, 7bit PDCP SN) No need No need

8 FGI4 (Short DRX cycle) Need Need. Addresses a lower layer function of the UE, where 

the needs and IOT may be different between FDD and 

TDD.

8 FGI5 (Long DRX cycle, DRX command MAC control element) Need Need. Addresses lower layer functions of the UE, where 

the needs and IOT may be different between FDD and 

TDD.

8 FGI6 (Prioritised bit rate) No need No need

8 FGI7 (RLC UM) No need No need

8 FGI8 (EUTRA RRC_CONNECTED to UTRA CELL_DCH PS handover) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI9 (EUTRA RRC_CONNECTED to GERAN GSM_Dedicated handover) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI10 ( EUTRA RRC_CONNECTED to GERAN (Packet_) Idle by Cell Change Order) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI11 (EUTRA RRC_CONNECTED to CDMA2000 1xRTT CS Active handover) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI12 (EUTRA RRC_CONNECTED to CDMA2000 HRPD Active handover) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI13 (Inter-frequency handover (within FDD or TDD)) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI14 (Events A4 Neighbour > threshold, A5 Serving < threshold1 & Neighbour > threshold2) No need No need

8 FGI15 ( Measurement reporting event: Event B1 – Neighbour > threshold) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI16 (non-ANR intra-freq/inter-freq/inter-RAT periodical meas reporting) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI17 (ANR intra freq) Need Need. ANR may not be available in both modes.

8 FGI18 (ANR inter freq) Need Need. ANR may not be available in both modes.

8 FGI19 (ANR inter RAT) Need Need. Addresses ANR and Inter-RAT functionality, where 

IOT may not always exist for all modes x RATs.

8 FGI20 (If FGI7, 5x AM DRB + 3x UM DRB) No need No need

8 FGI21 (Predefined intra- and inter-subframe frequency hopping for PUSCH with N_sb > 1) No need No need

8 FGI22 (UTRAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI23 (GERAN measurements, reporting and measurement reporting event B2 in E-UTRA connected mode) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI24 (1xRTT measurements, reporting and measurement reporting event B2 in E-UTRA connected mode) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI25 (Inter-frequency measurements and reporting in E-UTRA connected mode) Need Need. Addresses an inter-mode functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI26 (HRPD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI27 (EUTRA RRC_CONNECTED to UTRA CELL_DCH CS handover) Need Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

8 FGI28 (TTI bundling) Need Need. Addresses lower layer functions of the UE, where 

the needs and IOT may be different between FDD and 

TDD.

8 FGI29 (Semi-Persistent Scheduling) Need Need. Addresses lower layer functions of the UE, where 

the needs and IOT may be different between FDD and 

TDD.

8 FGI30 (Handover between FDD and TDD) Need Need. Addresses inter-mode functionality, where IOT may 

exist in one direction, but not the other. This has happened 

in the past when mo

8 FGI31 (Undefined) - -

8 FGI32 (Undefined) - -


3.4 Rel-10 Capabilities
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10   ue-Category-v1020 INTEGER (6..8) OPTIONAL, Need Need

10   phyLayerParameters-v1020 PhyLayerParameters-v1020 OPTIONAL, - -

10   twoAntennaPortsForPUCCH-r10 ENUMERATED {supported} OPTIONAL, No need No need

10   tm9-With-8Tx-FDD-r10 ENUMERATED {supported} OPTIONAL (FDD only) No need No need - FDD only. Counterpart of FGI104.

10   pmi-Disabling-r10 ENUMERATED {supported} OPTIONAL,No strong opinionNo strong opinion

10   crossCarrierScheduling-r10 ENUMERATED {supported} OPTIONAL, No need No need

10   simultaneousPUCCH-PUSCH-r10 ENUMERATED {supported} OPTIONAL, No need No need

10   multiClusterPUSCH-WithinCC-r10 ENUMERATED {supported} OPTIONAL, No need No need

10   nonContiguousUL-RA-WithinCC-List-r10 NonContiguousUL-RA-WithinCC-List-r10 OPTIONAL - -

10  SEQUENCE (SIZE (1..maxBands)) OF NonContiguousUL-RA-WithinCC-r10 - -

10  nonContiguousUL-RA-WithinCC-Info-r10 ENUMERATED {supported} OPTIONAL No need No need

10   rf-Parameters-v1020 RF-Parameters-v1020 OPTIONAL, - -

10  supportedBandCombination-r10 SupportedBandCombination-r10 - -

10  SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParameters-r10  - -

10  (SIZE (1..maxSimultaneousBands-r10)) OF BandParameters-r10 - -

10   bandEUTRA-r10 INTEGER (1..64), No need No need. This is a NxM array of bands already. 

10   bandParametersUL-r10 BandParametersUL-r10 OPTIONAL, - -

10  (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersUL-r10 - -

10 ca-BandwidthClassUL-r10 CA-BandwidthClass-r10, No need No need. This is a NxM array of bands already. 

10 supportedMIMO-CapabilityUL-r10 MIMO-CapabilityUL-r10 OPTIONAL - -

10 ENUMERATED {twoLayers, fourLayers} No need No need. This is a NxM array of bands already. 

10   bandParametersDL-r10 BandParametersDL-r10 OPTIONAL - -

10  (SIZE (1..maxBandwidthClass-r10)) OF CA-MIMO-ParametersDL-r10 - -

10 ca-BandwidthClassDL-r10 CA-BandwidthClass-r10, - -

10 ENUMERATED {a, b, c, d, e, f, ...} No need No need. This is a NxM array of bands already. 

10 supportedMIMO-CapabilityDL-r10 MIMO-CapabilityDL-r10 OPTIONAL - -

10 ENUMERATED {twoLayers, fourLayers, eightLayers} No need No need. This is a NxM array of bands already. 

10   measParameters-v1020 MeasParameters-v1020 OPTIONAL, - -

10   bandCombinationListEUTRA-r10 BandCombinationListEUTRA-r10 - -

10  (SIZE (1..maxBandComb-r10)) OF BandInfoEUTRA - -

10   interFreqBandList InterFreqBandList, - -

10  (SIZE (1..maxBands)) OF InterFreqBandInfo - -

10   interFreqNeedForGaps BOOLEAN No need No need. This is a NxM array of bands already. 

10   interRAT-BandList InterRAT-BandList OPTIONAL - -

10  (SIZE (1..maxBands)) OF InterRAT-BandInfo - -

10   interRAT-NeedForGaps BOOLEAN No need No need. This is a NxM array of bands already. 

10   featureGroupIndicators-v1020 BIT STRING (SIZE (32)) OPTIONAL, - -

10   interRAT-ParametersCDMA2000-v1020 IRAT-ParametersCDMA2000-1XRTT-v1020 OPTIONAL, - -

10   e-CSFB-dual-1XRTT-r10 ENUMERATED {supported} Need

Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

10   ue-BasedNetwPerfMeasParameters-r10 UE-BasedNetwPerfMeasParameters-r10 OPTIONAL, - -

10   loggedMeasurementsIdle-r10 ENUMERATED {supported} OPTIONAL,No strong opinionNo strong opinion

10   standaloneGNSS-Location-r10 ENUMERATED {supported} OPTIONAL No need No need

10   interRAT-ParametersUTRA-TDD-v1020 IRAT-ParametersUTRA-TDD-v1020 OPTIONAL, - -

10   e-RedirectionUTRA-TDD-r10 ENUMERATED {supported} Need

Need. Addresses an inter-RAT functionality, where IOT 

may not always exist for all modes x RATs.

10   nonCriticalExtension SEQUENCE {} OPTIONAL - -


3.5 Rel-10 FGIs
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10 FGI101 No need No need.

10 FGI102 Need Need

10 FGI103 Need Need

10 FGI104 No need No need, TDD only.

10 FGI105 Need Need

10 FGI106 Need Need

10 FGI107 Need Need

10 FGI108 Need Need

10 FGI109 Need Need

10 FGI110 Need Need

10 FGI111 Need Need, because of IOT opportunities

10 FGI112 Need Need, because of IOT opportunities

10 FGI113 Need Need, because of IOT opportunities

10 FGI114 No need No need

10 FGI115 Need Need

10 FGI116 Need Need

10 FGI117 (undefined) - -

10 FGI118 (undefined) - -

10 FGI119 (undefined) - -

10 FGI120 (undefined) - -

10 FGI121 (undefined) - -

10 FGI122 (undefined) - -

10 FGI123 (undefined) - -

10 FGI124 (undefined) - -

10 FGI125 (undefined) - -

10 FGI126 (undefined) - -

10 FGI127 (undefined) - -

10 FGI128 (undefined) - -

10 FGI129 (undefined) - -

10 FGI130 (undefined) - -

10 FGI131 (undefined) - -

10 FGI132 (undefined) - -


4 Conclusion

In this document, we have provided our view on the need of differentiation between FDD and TDD for each of the UE capabilities and FGIs. We hope to converge in this meeting.
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