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1. Introduction
In the last RAN2 meeting (RAN2#89), it was decided to categorize the each TDD/FDD capability for TDD/FDD CA, and initiated the email discussion as follows.
	R2-150233
UE capabilities in TDD-FDD CA; Samsung; Disc; REL-12; TEI12, LTE_CA-Core; 
…
=>
RAN2 intends to assign capabilities to the categories. As baseline, we use the categories suggested in R2-150103. The actual assignment of capabilities will be discussed by email
· [LTE/CA] UE capabilities in TDD/FDD CA (Samsung)
=>
Intended outcome: Email discussion summary and optionally a CR


The following schedule was proposed by the Rapporteur for the discussion:

· Phase 1: To collect the opinions from each company by March 11 (Wed) 23:59 PST.
· Phase 2: To draft the CR based on the collected opinions, if possible, by March 25 (Wed) 23:59 PST.
2. Discussion
2.1 Phase 1 (Collecting the inputs)
Each company provided their inputs based on the following categorizations (as suggested by NTT DOCOMO in R2-150103):

· PCell: The feature can be activated if it is supported for The PCell duplex mode.

· SCell: The feature can be activated if it is supported for The SCell duplex mode.

· Per serving cell: The feature can be activated on PCell/SCell respectively if it is supported for the PCell/SCell duplex mode.

· All serving cells: The feature can be activated only if it is supported for both FDD and TDD.
The initial views on the categorizations of FGIs 2, 105, 106, 107, 108, 109 and 110 were different among companies (as shown in the table below), but after discussion, it was agreed that those FGIs impacts both PUCCH and PUSCH operations, and thus it should be considered under 'All serving cells' category.
Figure 1 (and the attached Excel sheet) shows the result of discussion (including agreements in the last column).
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1

- Intra-subframe frequency hopping for PUSCH scheduled by UL grant
- DCI format 3a (TPC commands for PUCCH and PUSCH with single bit power adjustments)
- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI
- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI

per serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

2

- Simultaneous CQI and ACK/NACK on PUCCH, i.e. PUCCH format 2a and 2b
- Absolute TPC command for PUSCH
- Resource allocation type 1 for PDSCH
- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI
- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI

PCell per serving cell PCell PCell per serving cell ALL serving cells

4- Short DRX cycle ALL serving cellsALL serving cellsALL serving cellsALL serving cellsALL serving cellsALL serving cells

8

- EUTRA RRC_CONNECTED to UTRA FDD or UTRA TDD CELL_DCH PS handover, if the UE supports either only UTRAN FDD or only UTRAN TDD
- EUTRA RRC_CONNECTED to UTRA FDD CELL_DCH PS handover, if the UE supports both UTRAN FDD and UTRAN TDD

PCell PCell PCell PCell PCell PCell

9- EUTRA RRC_CONNECTED to GERAN GSM_Dedicated handoverPCell PCell PCell PCell PCell PCell

10

- EUTRA RRC_CONNECTED to GERAN (Packet_) Idle by Cell Change Order
- EUTRA RRC_CONNECTED to GERAN (Packet_) Idle by Cell Change Order with NACC (Network Assisted Cell Change)

PCell PCell PCell PCell PCell PCell

11- EUTRA RRC_CONNECTED to CDMA2000 1xRTT CS Active handoverPCell PCell PCell PCell PCell PCell

12- EUTRA RRC_CONNECTED to CDMA2000 HRPD Active handoverPCell PCell PCell PCell PCell PCell

15

- Measurement reporting event: Event B1 – Neighbour > threshold for UTRAN FDD or UTRAN TDD, if the UE supports either only UTRAN FDD or only UTRAN TDD and has set bit number 22 to 1
- Measurement reporting event: Event B1 – Neighbour > threshold for UTRAN FDD or UTRAN TDD, if the UE supports both UTRAN FDD and UTRAN TDD and has set bit number 22 or 39 to 1, respectively
- Measurement reporting event: Event B1 – Neighbour > threshold for GERAN, 1xRTT or HRPD, if the UE has set bit number 23, 24 or 26 to 1, respectively

PCell PCell PCell PCell PCell

19

Inter-RAT ANR features including:
- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCells for GERAN, if the UE has set bit number 23 to 1
- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCellsForSON for UTRAN FDD or UTRAN TDD, if the UE supports either only UTRAN FDD or only UTRAN TDD and has set bit number 22 to 1
- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCellsForSON for UTRAN FDD or UTRAN TDD, if the UE supports both UTRAN FDD and UTRAN TDD and has set bit number 22 or 39 to 1, respectively
- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCellsForSON for  1xRTT or HRPD, if the UE has set bit number 24 or 26 to 1, respectively
- Inter-RAT periodical measurement reporting  where triggerType is set to periodical and purpo

PCell PCell PCell PCell PCell

22

- UTRAN FDD or UTRAN TDD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode, if the UE supports either only UTRAN FDD or only UTRAN TDD
- UTRAN FDD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode, if the UE supports both UTRAN FDD and UTRAN TDD

PCell PCell PCell PCell PCell PCell

23- GERAN measurements, reporting and measurement reporting event B2 in E-UTRA connected modePCell PCell PCell PCell PCell PCell

24- 1xRTT measurements, reporting and measurement reporting event B2 in E-UTRA connected modePCell PCell PCell PCell PCell PCell

26- HRPD measurements, reporting and measurement reporting event B2 in E-UTRA connected modePCell PCell PCell PCell PCell PCell

27

- EUTRA RRC_CONNECTED to UTRA FDD or UTRA TDD CELL_DCH CS handover, if the UE supports either only UTRAN FDD or only UTRAN TDD
- EUTRA RRC_CONNECTED to UTRA FDD CELL_DCH  CS handover, if the UE supports both UTRAN FDD and UTRAN TDD

PCell PCell PCell PCell PCell PCell

28- TTI bundling PCell PCell PCell PCell PCell PCell

29- Semi-Persistent Scheduling PCell PCell PCell PCell PCell/PSCell PCell

33

Inter-RAT ANR features for UTRAN FDD including:
- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCellsForSON 
- Inter-RAT periodical measurement reporting  where triggerType is set to periodical and purpose is set to reportCGI

PCell PCell PCell PCell PCell

34

Inter-RAT ANR features for GERAN including:
- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCells 
- Inter-RAT periodical measurement reporting  where triggerType is set to periodical and purpose is set to reportCGI

PCell PCell PCell PCell PCell

35

Inter-RAT ANR features for 1xRTT including:
- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCellsForSON 
- Inter-RAT periodical measurement reporting  where triggerType is set to periodical and purpose is set to reportCGI

PCell PCell PCell PCell PCell

36

Inter-RAT ANR features for HRPD including:
- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCellsForSON 
- Inter-RAT periodical measurement reporting  where triggerType is set to periodical and purpose is set to reportCGI

PCell PCell PCell PCell PCell

37

Inter-RAT ANR features for UTRAN TDD including:
- Inter-RAT periodical measurement reporting where triggerType is set to periodical and purpose is set to reportStrongestCellsForSON 
- Inter-RAT periodical measurement reporting  where triggerType is set to periodical and purpose is set to reportCGI

PCell PCell PCell PCell PCell

38- EUTRA RRC_CONNECTED to UTRA TDD CELL_DCH PS handover, if the UE supports both UTRAN FDD and UTRAN TDDPCell PCell PCell PCell PCell

39- UTRAN TDD measurements, reporting and measurement reporting event B2 in E-UTRA connected mode, if the UE supports both UTRAN FDD and UTRAN TDDPCell PCell PCell PCell PCell

40- EUTRA RRC_CONNECTED to UTRA TDD  CELL_DCH  CS handover, if the UE supports both UTRAN FDD and UTRAN TDDPCell PCell PCell PCell PCell

41Measurement reporting event: Event B1 – Neighbour > threshold for UTRAN FDD, if the UE supports UTRAN FDD and has set bit number 22 to 1PCell PCell PCell PCell PCell

102

- Trigger type 1 SRS (aperiodic SRS) transmission (Up to X ports)
NOTE: X = number of supported layers on given band

per serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

103- PDSCH transmission mode 9 when up to 4 CSI reference signal ports are configuredper serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

105

- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-0 – UE selected subband CQI without PMI, when PDSCH transmission mode 9 is configured
- Periodic CQI/PMI/RI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI, when PDSCH transmission mode 9 and up to 4 CSI reference signal ports are configured

ALL serving cellsper serving cell ALL serving cellsALL serving cellsper serving cell ALL serving cells

106- Periodic CQI/PMI/RI/PTI reporting on PUCCH: Mode 2-1 – UE selected subband CQI with single PMI, when PDSCH transmission mode 9 and 8 CSI reference signal ports are configuredALL serving cellsper serving cell ALL serving cellsALL serving cellsper serving cell ALL serving cells

107

- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-0 – UE selected subband CQI without PMI, when PDSCH transmission mode 9 is configured
- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI, when PDSCH transmission mode 9 and up to 4 CSI reference signal ports are configured

ALL serving cellsper serving cell ALL serving cellsALL serving cellsper serving cell ALL serving cells

108- Aperiodic CQI/PMI/RI reporting on PUSCH: Mode 2-2 – UE selected subband CQI with multiple PMI, when PDSCH transmission mode 9 and 8 CSI reference signal ports are configuredALL serving cellsper serving cell ALL serving cellsALL serving cellsper serving cell ALL serving cells

109- Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 1ALL serving cellsper serving cell ALL serving cellsALL serving cellsper serving cell ALL serving cells

110- Periodic CQI/PMI/RI reporting on PUCCH Mode 1-1, submode 2ALL serving cellsper serving cell ALL serving cellsALL serving cellsper serving cell ALL serving cells

111- Measurement reporting trigger Event A6 SCell SCell SCell SCell SCell SCell

112- SCell addition within the Handover to EUTRA procedurePCell PCell PCell PCell PCell PCell

113

- Trigger type 0 SRS (periodic SRS) transmission on X Serving Cells
NOTE: X = number of supported component carriers in a given band combination

per serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

115

- time domain ICIC RLM/RRM measurement subframe restriction for the serving cell
- time domain ICIC RRM measurement subframe restriction for neighbour cells
- time domain ICIC CSI measurement subframe restriction

PCell PCell PCell PCell PCell PCell

116- Relative transmit phase continuity for spatial multiplexing in ULper serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

- crossCarrierScheduling ALL serving cellsALL serving cellsALL serving cellsALL serving cellsALL serving cellsALL serving cells

-

e-CSFB-1XRTT
Indicates whether the UE supports enhanced CS fallback to CDMA2000 1xRTT or not.

PCell PCell PCell PCell PCell PCell

-

e-CSFB-ConcPS-Mob1XRTT
Indicates whether the UE supports concurrent enhanced CS fallback to CDMA2000 1xRTT and PS handover/ redirection to CDMA2000 HRPD.

PCell PCell PCell PCell PCell PCell

-

e-CSFB-dual-1XRTT
Indicates whether the UE supports enhanced CS fallback to CDMA2000 1xRTT for dual Rx/Tx configuration. This bit can only be set to supported if tx-Config1XRTT and rx-Config1XRTT are both set to dual.

PCell PCell PCell PCell PCell PCell

-

ePDCCH
Indicates whether the UE can receive DCI on UE specific search space on Enhanced PDCCH.

per serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

- e-RedirectionUTRA PCell PCell PCell PCell PCell PCell

-

e-RedirectionUTRA-TDD
Indicates whether the UE supports enhanced redirection to UTRA TDD to multiple carrier frequencies both with and without using related SIB provided by RRCConnectionRelease or not.

PCell PCell PCell PCell PCell PCell

-

inDeviceCoexInd
Indicates whether the UE supports in-device coexistence indication as well as autonomous denial functionality.

ALL serving cellsALL serving cellsALL serving cellsALL serving cellsALL serving cellsALL serving cells

-

interFreqRSTD-Measurement
Indicates whether the UE supports inter-frequency RSTD measurements for OTDOA positioning [54].

PCell PCell PCell PCell PCell PCell

-

interFreqSI-AcquisitionForHO
Indicates whether the UE supports, upon configuration of si-RequestForHO by the network, acquisition and reporting of relevant information using autonomous gaps by reading the SI from a neighbouring inter-frequency cell.

PCell PCell PCell PCell PCell PCell

-

interRAT-PS-HO-ToGERAN
Indicates whether the UE supports inter-RAT PS handover to GERAN or not.

PCell PCell PCell PCell PCell PCell

-

intraFreqSI-AcquisitionForHO
Indicates whether the UE supports, upon configuration of si-RequestForHO by the network, acquisition and reporting of relevant information using autonomous gaps by reading the SI from a neighbouring intra-frequency cell.

PCell PCell PCell PCell PCell PCell

-

mbms-Scell
Indicates whether the UE in RRC_CONNECTED supports MBMS reception on a frequency indicated in an MBMSInterestIndication message, when an SCell is configured on that frequency (regardless of whether the SCell is activated or deactivated).

SCell SCell SCell SCell SCell SCell

-

mbms-NonServingCell
Indicates whether the UE in RRC_CONNECTED supports MBMS reception on a frequency indicated in an MBMSInterestIndication message, where (according to supportedBandCombination and to network synchronization properties) a serving cell may be additionally configured. If this field is included, the UE shall also include the mbms-SCell field.

SCell SCell SCell SCell SCell SCell

-

multiACK-CSIreporting
Indicates whether the UE supports multi-cell HARQ ACK and periodic CSI reporting and SR on PUCCH format 3.

PCell PCell PCell PCell PCell PCell

- multiClusterPUSCH-WithinCC per serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

-

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

PCell PCell PCell PCell PCell PCell

- pmi-Disabling per serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

-

rsrqMeasWideband
Indicates whether the UE can perform RSRQ measurements with wider bandwidth.

per serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

- simultaneousPUCCH-PUSCH ALL serving cellsALL serving cellsALL serving cellsALL serving cellsALL serving cellsALL serving cells

-

ss-CCH-InterfHandl
Indicates whether the UE supports synchronisation signal and common channel interference handling.

PCell PCell PCell PCell PCell PCell

-

txDiv-PUCCH1b-ChSelect
Indicates whether the UE supports transmit diversity for PUCCH format 1b with channel selection.

PCell PCell PCell PCell PCell PCell

-

ue-TxAntennaSelectionSupported
TRUE indicates that the UE is capable of supporting UE transmit antenna selection as described in TS 36.213 [23, 8.7].

per serving cell per serving cell per serving cell per serving cell per serving cell per serving cell

-

utran-SI-AcquisitionForHO
Indicates whether the UE supports, upon configuration of si-RequestForHO by the network, acquisition and reporting of relevant information using autonomous gaps by reading the SI from a neighbouring UMTS cell.

PCell PCell PCell PCell PCell PCell
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Figure 1 Result of discussion including the final agreements (the last column)
2.2 Phase 2 (Discussions on the draft CR)

After categorization of the features, we also discussed how to capture the above agreements in the specification.
In the last meeting, NTT DOCOMO proposed to capture them as UE requirements for FDD/TDD CA (R2-150104). However, the approach restricts for UE to not report its capability correctly, even for FDD-only CA or TDD-only CA case. Thus, companies agreed the above agreements should be captured as E-UTRAN's behaviour, and captured them to the informative Annex in the RRC specification.
Proposal: To capture the agreements (which are the E-UTRAN behaviours) as the informative Annex in the RRC specification. The proposed CR is provided in R2-151223.
3. Summary and recommendations
The agreements on the categorization of each feature in case of TDD-FDD CA are captured in the following tables and attached Excel sheet.
	FGI index
	Classification

	1
	Per serving cell

	2
	All serving cells

	4
	All serving cells

	8
	PCell

	9
	PCell

	10
	PCell

	11
	PCell

	12
	PCell

	15
	PCell

	19
	PCell

	22
	PCell

	23
	PCell

	24
	PCell

	26
	PCell

	27
	PCell

	28
	PCell

	29
	PCell

	33
	PCell

	34
	PCell

	35
	PCell

	36
	PCell

	37
	PCell

	38
	PCell

	39
	PCell

	40
	PCell

	41
	PCell

	102
	Per serving cell

	103
	Per serving cell

	105
	All serving cells

	106
	All serving cells

	107
	All serving cells

	108
	All serving cells

	109
	All serving cells

	110
	All serving cells

	111
	SCell

	112
	PCell

	113
	Per serving cell

	115
	PCell

	116
	Per serving cell


	UE-EUTRA-Capability
	Classification

	crossCarrierScheduling
	All serving cells

	e-CSFB-1XRTT
	PCell

	e-CSFB-ConcPS-Mob1XRTT
	PCell

	e-CSFB-dual-1XRTT
	PCell

	ePDCCH
	Per serving cell

	e-RedirectionUTRA
	PCell

	e-RedirectionUTRA-TDD
	PCell

	inDeviceCoexInd
	All serving cells

	interFreqRSTD-Measurement
	PCell

	interFreqSI-AcquisitionForHO
	PCell

	interRAT-PS-HO-ToGERAN
	PCell

	intraFreqSI-AcquisitionForHO
	PCell

	mbms-Scell
	SCell

	mbms-NonServingCell
	SCell

	multiACK-CSIreporting
	PCell

	multiClusterPUSCH-WithinCC
	Per serving cell

	otdoa-UE-Assisted
	PCell

	pmi-Disabling
	Per serving cell

	rsrqMeasWideband
	Per serving cell

	simultaneousPUCCH-PUSCH
	All serving cells

	ss-CCH-InterfHandl
	PCell

	txDiv-PUCCH1b-ChSelect
	PCell

	ue-TxAntennaSelectionSupported
	Per serving cell

	utran-SI-AcquisitionForHO
	PCell


Proposal: To capture the agreements (which are the E-UTRAN behaviours) as the informative Annex in the RRC specification. The proposed CR is provided in R2-151223.
